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CHAPTER V. 
ANNOTATED BIBLIOGRAPHY 
Aboriginal use of mineral coal ; and its discovery in the west . 
C. R. Keyes. (Annals of Iowa; an Historical Quarterly, 
X, 431-434, 1912.) 
Abrasives. 
Genesis of certain chert s. C. R. Keyes. (Proc. I owa Acad. 
Sci., X, 103-107, 1903.) . 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., I II, 409-492, 1894.) 
Abstract of introduction to final report on geological survey 
made ill Wisconsin, Iowa and Minnesota in the years 
1847-1850, containing synopsis of geological features of 
country. D. D. Owen. (Proc. American Assoc. Adv. 
Sci., V, 119-131, 1851.) 
Account of Paleozoic rocks explored by deep borings at Rock 
Island and vicinity. J . A. U dden. (Seventeenth Ann. 
Rept. U. S. G. S., ii, 829-849, 1896.) 
Accretion of flood plains by means of sandbars. H. Simpson. 
. (Proc. Iowa Acad. Sci., X, 54-56, 1903.) 
Actinocrinoidae, genesis of American. C. R. Keyes. (American 
Naturalist, XXIV, 243-254, 1890.) 
Adair County. 
Analyses of peat. Rush Emery. (Geology of Iowa, II, 401, 
1870.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) 
Coal deposits of I owa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
Geology. C. A. White. (Geology of Iowa, I, 336-339, 1870.) 
The drainage and surface characters are briefly de-
scribed. A few note§!, with section of 'the rocks, are 
given, together with reference to the probable material 
resour~es, and notice of peat beds. 
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Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Notes on surface features. C. A. White. (First ,Ann. Rep. 
State Geologist, 68-69, 1868.) 
Underground water resources of Iowa. W. H. Norton, (U. 
S. Geol. Surv., Water Supply Paper No. 293, . 994 pp., 
1912.) 
Underground water resources . of Iowa. W. H. Norton. 
(I9w8: Geol. Surv., XXI, 29-1214, 1912.) 
Adams County. 
Analyses of coal. Rush Emery. (Geology of Iowa, II, 389, 
1870.) 
Brief notes on surface features. C. A. White. (First Ann. 
Rep. State Geologist, 66-68, 1868.) 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa' Geol. Surv., XIX, 605-657, 1909.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) , 
Coal deposits of Iowa. C. E. Keyes. '(Iowa Geol. Surv., I~, 
536 pp., 1894. 
General remarks. C. A. White. (Geology of Iowa, I, 339-
343, 1870.) Drainage and surface characters are alluded 
to. The geological feat1~res along the Nodaway river 
are briefly described. Allusion is also made to the rich 
soils of the county. 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of quarry products. S. W. Beyer and 1. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
History of coal-mining in Iowa. J. H. Lees. (Iowa. Geol. 
Surv., XIX, 521-586, 1909.) 
. Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa . . W. H. Norton. 
(U. S. Geol. Surv., Water Supply Paper No. 293, 994 
pp'., 1912.) 
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Additional evidence of unconformity between Cedar Valley and 
Lime Creek stages of Devonian of Iowa. A. O. Thomas. 
(Science, N. S., XXXVI, '569-570, 1912.) 
Additional notes on devonian rocks of Buchanan county, Iowa. 
S. Calvin. (American Geologist, VIII, 142-145, 1891.) 
Additional otser \ ations on Iowa kames and aasar. W. J. Mc-
Gee. (Proc. Iowa Acad. Sci., 25, 1880.) 
Additional observations on sllrface deposits in Iowa. B. Shimek. 
(Proc. Iowa Acad. Sci., IV, 68-72, 1897.) 
Addresses. 
Geology and revelation; S. Calvin. (Pamphlet, 27 'pp., 
1909.) _ 
Present phase of pleistocene problems in Iowa. S. Calvin. 
Bull: Geol. Soc. America, XX, 133-152, 1909.) 
President's address; work of Iowa geological survey. S. 
Calvin. (Proc. ~owa Acad. Sci., XVI, 11-18, 1909.) 
Adjustment, crustal, in the upper Mississippi valley. C. R. 
Keyes. (Bull. Geol. Soc. America, V, 231-242, 1894.) 
Administrative Reports.' (See Reports.) 
Affinities of Cerionites Dactylioides, Owen. S. Calvin. (Amer-
ican Geologist, XII~ 53-57, 1893.) 
Afton Junction, and Thayer. Aftonian gravels and their re-
lations to drift-sheets in region about. S. Calvin. 
(Proc. Davenport Ac~d. Sci., X, 18-30, 1907.) 
Aftonian Formation. 
Aft nian age of Aftonian mammalian fauna. S. Calvin. 
(Proc. Iowa Acad. Sci., XVII, 177-180, 1910.) 
Aftenian and pre-Kansan deposits in southwestern Iowa. 
H. F. Bain. (American Geologist, XXI, 255-262, 1898.) 
Aft$nian and pre-Kansan deposits in southwestern Iowa. 
H. F. Bain. (Proc. Iowa Acad. Sci., V, 86-101, 1898.) . 
Aftfanian gravels and their relations to drift-sheets in re-
gion about Afton ' Junction and Thayer. S. Calvin. 
(Proc. Davenport Acad. Sci.,X, 18-30, 1907.) 
Aftenian mammalian fauna. S. Calvin. (Bull. Geol. Soc. 
America, XX,341-356, 1909.) 
Aft.nian sands and gravels in western Iowa. B. Shimek. 
(Science, N. S.; XXVIII, 923, 1908.) 
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Aftenian sands and gravels in western Iowa. B. Shimek. 
(Bull. Geol. Soc. America, XX, 399-408, 1909.) 
Buied peat-bed in Dodge township, Union county, Iowa. 
T. E: Savage. (Proc. Iowa Acad . . Sci., XI, 103-109, 
1904.) . 
rift section and glacial striae in vicinity of Lamoni, Iowa, 
T. J. Fitzpatrick. (Pr6c. Iowa Acad. Sci., V, 105-106, 
1898.) , 
E .... idence that fossiliferous gravels and sands of Iowa and 
Nebraska are Aftonian. B. Shimek. (Bull. Geol. Soc. 
America, XXI, 119-140, 1910.) 
Getlogy 'of Benton county. T. E. Savage. (Iowa Geol. 
Surv., XV, 125-225, 1905.) 
Ge logy of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI,. 319-405, 1906.) 
Ge.logy of Cedar county. W. H. Norton. (Iowa Geol. ·Surv., 
XI, 279-389, 1901.) 
Ge.logy 9f Clay and O'Brien counties. T. H. Macbride. 
(Iowa Geol. Surv., XI, 461-508, 1901.) 
Ge.logy of Davis county. M. F. Arey. (Iowa Geol. Surv., ..; 
XX, 487-524, 1910.) 
Ge.logy of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Ge0logy of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) . 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Ge logy of Iowa county. S. W. Stookey. (Iowa Geol. Surv., 
XX, 151-186, 1910.) 
Ge.logy of Jefferson county. J. A. Udden. (Iowa GeoL 
Surv., XII, 355-437, 1902.) 
Ge.logy of Jones county. S. Calvin. (Iowa Gi:lOl. Surv., V, 
33-112, 1896.) 
Ge(tlogy of Louisa county. J. A. Udden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
GMlogy of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) 
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Ge,lcgy of Monroe county. S. W. Beyer and L. E. Young. 
(Iowa Geol. Surv., XIII, 353-433, 1903.) 
Geelo,gy of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 347-388, 1899.) . 
Ge810gy of Polk county. H. F. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
./ Geelogy nf Pottawattamie county. J. A. Udden. (Iowa 
Geol. Surv., XI, 199-277, 1901.) 
Ge.logy of Tama county. T. E. Savage. (Iowa Geol. Surv., 
XIII; 185-253, 1903.) 
Geelogy of Scott county. W. H. Norton . . (Iowa Geol. Surv., 
. IX, 389-519, 1899.) 
Geelogy of Story county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
Ge logy of Wayne county. M. F. Arey. (Iowa Geol. Surv.,'" 
XX, 199-236, 1910.) 
Ge.logy of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 63-235, 1902.) 
Mi sissippi valley between Savanna and Dayenport . . J. E. 
Carman. (Bull. Illinois Geol. · Surv., No. 13, 96 pp., 
1909.) 
Pleist cene of Missouri valley. B. Shimek. . (Science, N. S., 
XXXI, 75-76, 1910.) . .. 
Pr -glacial soils. J. A. Udden. (American Geologist, XXI, 
262-264, 1898.) 
Pre-Kansan peat-bed. T. H. Macbride. (Proc. Iowa Acad. 
Sci., IV, 63-66, 1897.) 
Re ent phase 'of pleistocene problems in Iowa. S. Calvin. 
(Bull. Geol. Soc. America, XX, 133~152, 1909.) 
S0me notes on Mtonian mammals. A. O. Thomas. (Science, 
N. S., XXXVI, 570, 1912.) 
Some pre-glacial soils. J. A. U dden. (Proc. Iowa Acad. Sci., 
V, 102-104, 1898.) · 
Slffidry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., XIX, 
147-151,1912.) 
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Synopsis of drift deposits of Iowa. S. Calvin. (American 
Geologist, XIX, 270-272, 1897.) 
Aft.nian age of .Aftonian mammalian fauna. S. Calvin. (Proc. 
Io:wa Acad. Sci., XVII, 177-180, 1910.) 
Aftenian and pre-Kansan deposits in southwestern Iowa. H. F. 
Bain. (Proc. Iowa Acad. Sci., V, 86-101, 1898.) 
Aft.nian and pre-Kansan deposits in southwestern Iowa. H. F. 
Bain. (American Geologist, XXI, 255-262, 1898.) 
Aft.nian, evidence of fossiliferous gravels a:nd sands of Iowa and 
Nebraska. B. Shimek. (Bull, Geol. Soc. America, XXI, 
119-140, 1910.) 
Aft.nian grayels and their relations to drift-sheets in region 
about .Afton Junction and Thayer: S. Calvin. (Proc. 
Davenport Acad. Sci., X, 1'8-30~ 1907.) 
Aftonian mammalian fauna. S: Calvin. (Bull. Geol. Soc. Amer-
ica, XX, 341-356, 1909.) 
Aft.nian mammalian fauna, II. S. Calvin. (Bull. Geol. Soc. 
America, XXII, 207-216, 1911.) 
Aft.nian mammals, some notes. A. O. Thomas. (Science, N. 
S., XXXVI, 570, 1912.) 
Aft,nian sands and gravels in western Iowa. B. Shimek. (Bull. 
Geol. Soc. Amer,ica, XX, 399-408, 1909.) 
Aft.nian sands and 'gravels in western Iowa. B. Shimek. (Sci-
ence, N. S., XXVIII, 923, 1908.) 
Agassiz, glacial'lake, W. Upham. (U. S. G. S:, Mon. XXV, 
87-110, 1895.) 
Age and origin of gypsum of central Iowa. F. Wilder. (Jour-
nal of Geology, XI, 723-748, 1903.) 
1'1,ge, geological, of certain gypsum deposits. C. R. Keyes. 
, (American Geologist, XXX, 99-102, 1902.) 
Age of certain sandstones near Iowa City. C. R. Keyes. (Proc. 
Iowa Acad. Sci., I, pt. ii, 25, 1892.) 
Age of goniatiie limestone at Rockford, Indiana, and its rela-
tions to black slate of western states and to some of 
succeeding rocks above latter. F. B. Meek and A. 'H. 
Worthen. (Am. Jour. Sci., (2), XXXII, 167-177, 1861.) 
Age of Sioux .quartzite, opinions concerning. C. R. Keyes. 
(Proc. Iowa Acad. Sci., II, 218-222, 1895.) 
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Albertan. (See Nebmskarn Till.) 
Albion Gravels (Mtonian). 
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Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) 
Alkali spots of younger drift-sheets. O. W. Wilcox. (.TournaI 
of Geology, XIII, 254-263, 1905.) 
Allamakee county. 
Artesian wells of Iowa. W: H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Apparent anomalies of stratification of Postville well. S. 
Calv,in. (American Geologist, XVII, 195-203, 1896.) 
Galena series. F. W. S~rdeson. (Bull. GeoL Soc. Am~rica, 
XVIII, 179-194, 1907.) , 
. Geology of Allamakee county. S. Calvin. (Iowa Geol. 
Surv., IV, 35-114, 1895.) 
Geology of clays. S. W. Beyer and I.. A. Williams. (Iowa 
Geor. Surv., XIV, 377-552, 1904.) . 
Geology of quarry products. S. vy. Beyer and 1. A. Wil-
liams. (Iowa Geol. Surv.,· XVII, 189-588, 1907) 
Iowa's iron mine. S. W. Beyer. (Eng. and Mining Jour., 
LXXIII, 275-276, 1902.) 
Lansing lead mines. A. G. Leonard. (Proc. Iowa Acad. 
Sci., II, 36-38, 1895.) 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa 
\ 
Geol. Surv., VI, 9-66, 1897.) 
Magnesian series of northwestern states. C. W. Hall and 
F. W. Sardeson. (Bull. Geol. Soc. America, VI,. 167-
198,1895.) 
Mineral produGtion of Iowa in 1901. S. W. Beyer. (Iowa 
Geol. Surv., XII, 27-61, 1902.) 
New horizons and some new localities for friable sand-
stone · in which the grains are enlarged by secondary 
deposition of silica in optical continuity with the 
original nucleus. S. Calvin. (American Geologist, 
XIII, 225-227, 1894.) . 
N ot~s on collection of fossils from lower magnesian limestone, 
from northeastern Iowa. S. Calvin. (Bull. Lab. Nat. 
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Notice of geology. J. D. Whitney. (Geol. Iowa, I, 317-323, 
1858.) 
Switzerland of Iowa. S. Calvin. (Midland Monthly, III, . 
403-414,1895.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. R Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Allamake county, geology. S. Calvin. (Iowa Geol. Surv., IV, 
35-114, 1895.) 
Alluvial changes in southwestern Iowa. J. E. Todd. (Proc. 
Iowa Acad. Sci., XIV, 257-266, 1907.) 
Alluvium. 
General remarks. C. A. White. (Geology of Iowa, I, 102-
103, 1870.) 
Geology of Van Buren county. C. H. Gordon. (Iowa Geol. 
Surv., IV, 197-254, 1895.) 
Geology of Warren county. J. L. Tilton. (Iowa Geol. Surv., 
V, 301-359, 1896.) 
. Henry county. A. H. Worthen. (Geology of Iowa, I, 210, 
1858.) . 
Northeastern Iowa. W. J. McGee. (Eleventh Ann. Rep. 
U. S. G. S., pt. i, 417-425, 1892.) 
Principal soil areas of Iowa. W. H. Stevenson. (Bull. 
Iowa State College, Exper. Station, No. 82, 373-388, 
1911.) 
Alternation of fossil faunas. C. R. Keyes. (Proc. Iowa Acad. 
Sci., XIII, 199-201, 1907.) 
Altitudes. 
Geology of Benton county. T. E. Savage. (Iowa Geol. Surv., . 
XV, 125-225, 1905.) 
Geology of Black Hawk county. M. F. Arey. (Iowa GeoL 
Surv., XVI, 407-453, 1906.) . 
Geology of Butler .county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-59, 1910.) 
Geology of Clinton county. J. A. U dden. (Iowa Geol. Surv., 
' . XV, 369-431, 1905.) 
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Geology of Dallas county. A. ' G. Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) 
Geology of Davis county. M. F. Arey. (Iowa Geol. Surv., 
XX, 487-521, 1910.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Franklin county. I. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) 
. Geology of Grundy county. M. F. Arey. (Iowa Geol. Surv., 
XX, 61-95, 1910.) 
Geology of Hardin county. S. W. Beyer. (Iowa Geol. Surv., 
X, 243-305, 1900.) 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Geology of Iowa county. S. W. Stookey. (Iowa Geol. Surv., 
XX, 151-186, 1910.) 
Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Sury., XVI, 563-649, 1906.) 
• Geology of Jasper county. 1. A. Williams. (Iowa Geol. 
Surv., XV, 277-367, 1905.) 
Geology of Jefferson county. J. A. U dden. (Iowa GeoJ. 
Surv., XII, 355-437, 1902.) 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
Geology of Marion county. B. L. Miller. (Iowa GeoL 
Surv., XI, 127-197, 1901.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
. Surv., VII, 197-262, 1897.) 
Geology of Mills and Frep10nt counties. J. A. U dden. 
(Iowa Geol. Surv., XIII, 123-183, 1903.) 
Geology of Monroe county. S. W. Beyer and L. E. Young. 
(Iowa Geol. Surv., XIII, 353-433, 1903.) . 
Geology of Polk county. H. F. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Pottawattamie county; J. A. Udden. (Iowa 
Geol. Surv., XI, 199-277, 1901.) 
Geology of Poweshiek county. S. W. Stookey. (Iowa Geol. 
Surv., XX, 237-269, 1910.) 
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Geology of Story county.S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
Geology of Tama county. T. E. Savage. (Iowa Geol. :ilurv., 
XIII, 185-253, 1903.) 
Geology of Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) 
Principal points in state. C. A. White. , (Geology of Iowa, 
I, 30, 1870.) A tabular statement is given of ,the eleva-
tion of some of the chief places in the state. 
[Altitudes in Iowa.j H. Gannett. (Bull. U. S. <El-eol. Sur., No. 
5, Iowa, 105-112, 1884.) 
[Altitudes in 10wa.] H. Gannett. (Bull. U.S. Geol. Sur., No. 
, 160, 775 pp., 1899.) 
[Altitudes in Iowa.] H. Gannett. (Bull. U. S. Geol. Sur., No. 
274, 1072 pp., 1906.) 
Alum. 
Annotated , catalogue of minerals. C. R. Keyes. (Iowa 
Geol. Surv., I, 181-196, 1893.) 
Alumi~um. 
Aluminum in Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
I, pt. ii, 29-30, 1892.) 
, , 
Aman3l, sur les meteorites. G. D. Heinrichs. , (Comptes' Rendus, 
Acad. d. Sci. d. Paris, t., CXL, 545-547, Paris, 1905.) 
America, first recorded use of mineraJ coal. C. R. Keyes. (Sci-
entific American, Supp., LXXIV, 34, 1912.) 
America, western interior coal-fields. H. F. Bain. (Trans. North 
of England Inst. Min. and Mecb. Eng., XLVIII,' 55-80, 
1898.) . 
American actinocrinoidae, genesis.' C. R. Keyes. (American 
Naturalist, XXIV, 243-254, 1890.) 
American carboniferous, gigantic orthoceratite. C. R. Keyes. 
(Science, N. S., ~II, 94-95, 1896.) 
American carboniferous, schematic standard. C. R. Keyes. \' 
(America~ Geologist, XXVIII, 299-305, 1901.) 
American homotaxical equivalents of the original Permian. C. ' 
R. Keyes. (Journal of Geology, VII, 321-341, 1899.) 
1-
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American invertebrate paleontology for 1889, review of the prog-
ress. C. R. Keyes. (American Naturalist, XXIV, 131-
139, 1890.) ' ' 
American invertebrate paleontology for year 1890, review of 
progress. O. R. Keyes. (American Naturalist, XXV, 
327 -333" 1891.) 
American Lepidostrobus. J. M. Coulter and W. J. G. Lund. 
(Botanical Gazette, LI, 449-453, 1911.) , 
American Lepidostrobus. J. M. Coulter and 'w. J. G. Lund. 
(Trans. Illinois Acad. ScL, IV, 107-108, 1912.) 
American middle devonian, Dipterus. J. A. U dden. \J our-
nal of Geology, VII, 494-495, 1899.) 
American, North, fossil crinoidea camerata. C. R. Keyes. (Jour-
'nal of Geology, IV, 221-240, 1896.) 
American paleozoic echinoids, synopsis. C. R. Keyes. (Proc. 
, Iowa Acad. Sci., II, 178-194, 1895.) 
American science, epoch in history. C. R. Keyes. (Annals of 
Iowa, Historical Quarterly, (3), II, 345-364, 1896.) , 
American species of polyphemopsis. C. R. Keyes. (if>roe. Acad .. 
Nat. ScL, Phila., 299-302, 1889.) 
Analyses of certain clays used for making paving-brick for Cedar 
, Rapids. C. O. Bates. (Proc. Iowa Acad. SeL, IX, 61-" 
63,1902.) 
Analyses of Iowa coals. J. H. Lees and A. W. Hixson. (Iowa 
Geol. Surv., XIX, 476-519, 1909.) 
Analyses, sanitary, of so:r.p.e Iowa deep-well waters. J. B. Weems. 
(Proc. Iowa Acad. Sci., IX, 63-70, 1902.) 
Analyses, some recent, of Iowa building-stones; also of potable 
waters. N. Knight. (Proc. Iowa Acad. , ScL, VIII, 
104-109, 1901.) 
Anamosa Limestone. 
Cedar valley quarry. S. Calvin. (Eng. and Mining Jour., 
LXI, p,. 544,1896.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-389, 1901.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116,1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., V, 
33-112, 1896.) 
r 
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Geology of Linn county. W. H. Norton. (Iowa Geol. Surv., 
IV, 121-194, 1895.) 
Geology of quarry products. S. W. Beyer and I. A.. Wil-
liams. (Iowa Genl. Surv., XVII, 189-58'8, 1907.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. Surv., 
IX, 389-519, 1899.) 
Some lime-burning dolomites and dolomitic building-stones 
from the Niagara of Iowa. G. L. Houser. Iowa Geol. 
Surv., I, 197-207, 1893.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Variation in position of nodes on axial segments of pygid-
ium of a species of Enci'inurus. W. H. Norton. (Proc. 
Iowa Acad. Sci., III, 79-81, 1896.) -
Ancient lava-flows in strata of northwestern Iowa. S. W. Beyer. 
(Iowa Geol. Surv., I, 163-169, 1893.) 
Andrew Shales (Lawrence). 
Carboniferous section of southwestern Iowa. G. L. Smith . . 
(Iowa GeoL Surv., XIX; 605-657, 1909.) 
Anglesite. 
Annotated catalogue of minerals. C. R. Keyes. (Iowa Geol. 
Surv., I, 181-196, 1893.) 
Anhydrite. 
Geology of Webster county. F. A. Wilder. (Iowa Heol. 
Surv., XII, 63-235, 1902.) 
Mineral production [in Appanoose coun:tYJ. S. W. Beyer. 
(Iowa Geol. Surv., XXI, 24-26, 1912.) 
Annotated bibliography of Iowa Geology and mining. C. R. 
Keyes. (Iowa Geol. Surv., XXII, 1913.) 
Annotated catalogue of minerals. C. R. ' Keyes. (Iowa Geol. 
Surv., i, 181-196, '1893.) 
Annotated catalogue of mollusca of Iowa. 0. R. Keyes. (Bull. 
Essex Inst., XX, 61-83, 1889.) 
Announcement of existence of cretaceous rocks in Guthrie coun-
ty, Iowa. C. A. White. (Proc. American Assoc. Adv. 
Sci., XVII, 326-327, 1869.) 
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Annual deposits of Missouri river during post-pliocene. J. E. 
Todd. '(Proc. American Assoc. Adv. Sci., XXVI: 287-
291, 1877.) 
Annual report (first) of progress of. state geologist. C. A. 
White. (Pamphlet, pp. 1-4, Dc::; Moines, 1867:) 
Annual report, first, of state geologist, for i892. S. Calvin. 
(Iowa Geol. Surv., I, 3-5, 1893.) 
Annual report., second; of state geologist, for 1893. S. Calvin. 
(Iowa Geol. Surv., III, 19-27, 1895.) 
Annual report, third, of state geologist, for 1894. S. Calvin. 
(Iowa Geol. Surv., IV, 19-26, 1895.' 
Annual report, fourth, ~f state geologist. S. Calvin. (Iowa 
Geol. Surv., V, 12-25, 1896.) 
Annual report, fifth, of state geologist. ' S. Calvin. '(Iowa Geol. 
SurV., VII, 11-27, 1897.) 
Annual report, sixth, of state geologist. S. Calvin. (Iowa Geol-
Surv., VIII, 11-23, 1898.) , 
Annual report, seventh, of state geologist. S. Calvin. (Iowa 
Geol. Surv., IX, 11-24, 1899.) 
Annual report, eighth, of state geologist. S. Calvin. (Iowa 
Geol. Surv., X, 11-27, 1900.) 
Annual report, ninth, of state geologist. S. Calvin. (Iowa Geol. 
Surv., XI, 11-30, 1901.) . 
Annual report, tenth, of state geol<,gist. S. Calvin. (Iowa Geol. 
Surv., XII, 11-27, 1902.) 
Annual report, eleventh, of state geologist. S. Calvin. (Iowa 
Geol. Sutv., XIII, 11-13, 1903.) 
Annual report, twelfth, of state geolog~st. S. Calvin. (Iowa 
Geol. Surv., XIV, 3-6, 1904.) 
, Annual report, thirteenth, of state geologist. F. A. Wilder. 
(Iowa Geol. Surv., XV, 3-11, 1905.) 
Annual report, ~ourteenth, of state geologist. F. A. Wilder. 
(Iowa Geol. Surv., XVI, 1-12, 1906.) 
Annual report, fifteenth, of state geologist. S. Calvin. (Iowa 
Geol. Surv., XVII, 1-6, 1907.) 
Annual report, sixteenth, 'of state geologist. S. Calvin. (Iowa 
Geol: Surv., XVIII, 1-5, 1908.) 
Annual report, seve'nt~enth, of state geologist. S. Calvin. (Iowa 
'Geol. Surv., XIX, xiii-xiv, 1909.) 
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Annual report, eighteenth, of state geologist. S. Calvin. (Iowa 
Geol. Surv., XX, xi-xv, 1909.) 
Annual report, nineteenth a~d twentieth, of state geologist. G. 
F: Kay. (Iowa Geol. Surv., XXI, ix-xvi, 1912.) 
Anomalies of stratification of Postville well. S. Calvin. (Amer-
ican Geoiogist, XVII, 195-203, 1896.) 
Anthracite, origin. C. R. Keyes. I (American Geologist, XIII, 
411-415, 1894.) 
Anthropologist, hydrologist, 'geologist. W. J. McGee. Charles 
Keyes. (Annals of Iowa; an Historical Quarterly; XI, 
1913.) . ' 
Appanoose County. 
Artesian wells of Iowa. VV. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., II, 
536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX,'. 
21-396, 1909.) 
Crustal adjustment in upper Mississippi valley. C. R. Keye~. 
(Bull. Geol. Soc. America, V, 231-242, 1894.) 
Fuel value of Iowa coals. F. A. Wilder. (Iowa Geol. Surv., 
XIX, 399-475, 1909.) 
General description of geblogy. C. A. White. (Geology of 
Iowa, II, 270, 1870.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geol. 
Surv., V, 361-437, 1896.) 
Geology of clays. S. W. Beyer and 1. A. Williams. (Iowa 
. Geol. Surv., XIV; 377~552, 1904.) . I 
Geology of quarry products. S. W. Beyer and I. ' A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
History of .coal mining in Iowa. J. H. Lees. (Iowa Geol. 
SurV., XIX, 521-586, 1909.) 
Machine coal mining in Iowa. , H. F. Bain. (Mineral In-
dustry, ' IV, 195-200, 1896.) 
Origin of anthracite.. C. R. Keyes. (American Geologist, 
XIII, 411-415, 1894.) 
Origin of certain features of coal-basins. H. F. Bain. (Jour-
nal of Geology, III, 646~654, 1895.) 
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Peculiaries of Mystic coal-seam. H. F. Bain. (American 
Geologist, XIII, 407-411, 1894.) 
Reference to the rock exposures. C. A. White. (First Ann. 
Rep. State Geologist, 40, 1868.) 
Report on tests' of Iowa coals made by government coal- ' 
testing plant at Louisiana Purchase Exposition, St. 
Louis, Mo., 1904. T. E . Savage. (Iowa Geol. Surv., 
Bull. No.2, 22-38, 1905.) 
Sanitary analyses. of some Iowa deep-well waters. J. B. 
Weems. (Proc. Iowa Acad. Sci., IX, 63-70, 1902.) 
Structure of Mystic coal-basin. H. F. Bain. (Proc. Iowa 
Acad. Sci., I, pt. iv, 33-~6, 1894.) -
Underground water resources of Iowa. W. H. Norton. (Iowa 
Geol. .surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper NO . . 293, 994 pp., 
1912.) 
Work of chemical laboratory. N. W. Lord. (Prof. paper 
No. 48, U. S. G. S., 221-225, 1906.) 
Appanoose county, geology. H. F. Bain. (Iowa Geol. Surv., V. 
361-438, 1896.) 
Appanoose formation. H. Foster Bain. (Proc.Iowa Acad. 
Sci., I, pt. iv, 33-36, 1894.) 
Appanoose Limestone. , 
Cement and cement materials of Iowa. E . C. Eckel and 
H. F. Ba~. (Iowa Geol. Surv .. , XV, 33-124, 1905.) 
Coal deposits of Iowa. H. Hinds~ (Iowa Geol. Burv., XIX, 
21-396, 1909.) . ' 
Formational synonymy of. coal-measures of Western Inte-
rior basin. C. R. Keyes. (PrO<;l. Iowa Acad. Sci., VII, 
82-105, 1900.) 
General section of Des Moines stage of Iowa. J. H. Lees. 
(Iowa Geol. Surv., XIX, 598-604, 1909.) 
Geological position of Trans-Mississippian coals. C. R. 
Keyes. (Eng. and Mining Jour., LXIX, 528-529, 1900.) 
Geological section along Middle river in central Iowa. J. 
L. Tilton., (Iowa Geol. Surv., ill, 135-146, 1895.) 
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Geology of .Appanoose county. H. F. Bain. (Iowa Geol. 
Sury., V, 361-437, 1896.) 
. Geology of clays. S. W. Beyer and 1. A. Williams. (Iowa 
Geol. ,Surv., XIV, 377-552, 1904.) 
Geology of Dallas county. . A. G. Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) 
Geology of Guthrie county. H. F. Bain. (Iowa Geol. Surv., 
. VII, 413-487, 1897.) 
• Geology of Monroe county. S. W. Beyer and L. E. Young. 
Iowa Geol. Surv., XIII, 353-433, 1903.) 
Geology of Polk county. H. F. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) . 
Geology of quarry products [limes] S. W; Beyer and I. A. 
Williams . . (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Warren county. J. L. Tilton. (Iowa Geol. 
Surv., V, 301-399, 1896.) 
Geology of Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) 
List of carboniferous fossils from Des Moines. C. R. Keyes . . 
(Iowa Geol. Surv., VII, 330-335, 1897.) 
Names of coals west of Mississippi river. C. R. Keyes. 
(Proc. Iowa Acad. Sci., VII, 128-137, 1901.) 
Origin of anthracite. C. R. Keyes. (American Geologist, 
XIII, 411-415, 1894.) 
Origin of certain features of coal-basins. H. F. Bain. {Jour-
nal of Geology, III, 646-654, 18~5.) 
Peculiarities of Mystic coal-seam: R .. 1f. Bain. (American . 
Geologist, XIII, 407-411, 1894.) 
Stages of Des Moines, or coal-bearing, series of Kansas and 
southwestern Missouri, and their equivalents in Iowa. 
C. R. Keyes. (Proc. Iowa Acad. Sci., IV, 22-25, 1897.) 
Stratigraphical location of named trans-Mississippian coals. 
C. R.' Keyes. (Eng. and Mining Jour., LXXII, 198, 
1901.) 
Structure of coal deposits of Trans-Mississippian field. C. 
R. Keyes. (Eng. and Mining Jour., LXV, 253-254: and 
281, 1898.) 
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Structure of Mystic {'.oal-basin. H. F. Bain. (Proc. Iowa 
Acad. Sci., I, pt. iv, 33-36; 1894.) 
Sundry provincial and local ph~ses of general geo logicaJ 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Apparent anomalies of stratification of Postville welL S. Cal-
vin. (American Geologist, XVII, 195-203, 1896.) 
Aqueous origin, is loess 7 B. Shimek. . (Proc. Iowa Acad. Sci., 
V, 32-45, 1898.) 
Aragonite. 
Annotated catalogue of minerals. C. R. Keyes. (Io"\va .GeoL 
Surv., I, 181-196, 1893.) 
Geology of Dubuque county. S. Calvin and H. 1'.,. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
III, 305-407, 1894. t 
Arey, Melvin F. Geology of Black Hawk county. (Iowa Geol. 
Surv., VoL XVI, pp. 407-452, Des Moines, 1906.) The 
following subjects are discussed in detail: 
Introduction, location and area, previous geological work. 
Physiography, topography, altitudes, drainage. 
Goological formations, general relations of strata, table of 
formations; D~voniaIi system, Wapsipinicon 'stage, Ce-
dar Valley stage, general section of the Cedar Valley 
limestone; geest; Pleistocene system, Kansan stage, 
Kansan drift, Buchanan gravels, Iowan stage, Iowan 
drift, loess, alluvium and terraces, Cretaceous material 
in drift; soils, deformations, unconformities; economic 
products, building-stones, limes, brick-clays, road ma-
terials, water-supplies, water powers. 
Arey, Melvin F. Geology of Butler county. (Iowa Geol. Surv., 
Vol. XX, pp. 1-59, Des 'Moines, 1910.) The following 
topics are considered: 
. Introduction, location and area, previous geological work. 
Physi9graphy, topography, preglacial, Kansan area, New 
Hartford recessional moraine, paha, Iowan area, alti-
tudes, drainage, Shell Rock river, West Fork of Cedar 
river, Beaver creek. 
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Stratigraphy, general relations of strata, table of forma-
tions; Devonian system, Middle Devo:p.ian series, Cedar 
Valley stage, exposures and sections, Upper Devonian 
series, Lime Creek shales, Owen beds, exposures and 
sections; Carboniferous system, Mississippian series, 
Kinderhook stage, exposures and sections; residual ma-
terial; Quaternary· system, Pleistocene series, Kansan 
stage, . Kansan drift, Buchanan gravels, Iowan stage, 
Iowan drift, loess, soils . 
. Economic products, building-stones, limes, brick-clays, 
sands and gravels, ' oil, water-powers;. water-supplies, 
importance and general sources, water-horizons, wells, 
spring~, artesian prospects. 
Arey, Melvin F . Geology of Davis county. (Iowa Geol.Surv., 
Vol. XX, pp. 487-524, Des Moines, 1910.) Among the 
topics considered are: 
Introduction, location and area, previous geological work. 
Physiography, topography, drainage. 
Stratigraphy, general statement, synoptical table; Carbonif-
er.ous system, Mississippian series, Saint Louis stage, 
Pella limestone, Pennsylvanian series, Des Moines stage, 
Cherokee formation; fossils; Quaternary system, Pleis-
tocene series, Nebraskan stage and Aitonian interval, 
Kansan stage~ Thnsan <Jrift, loess; residual gravels; 
Recent series, alluvial soil. 
Economic products, coal, building-stones, clays, limes, hy-
draulic limestone, road-materials, water-supplies, wells, 
springs, salt springs. 
Arey, Melvin F . Geology of Grundy county. (Iowa Geol. Surv., 
. Vol. XX, pp. 61-95, Des Moines, 1900.) The following 
features are described: . 
Introduction, location and area, previous geological work. 
Physiography, topography, table of elevations, drainage. 
Stratigraphy, general relations of strata, table of forma-
. tions; Devonian system, Middle Devon~an series, Cedar 
Valley limestone, Upper Devonian series,· Lime Creek 
shales; Carboniferous system, Mississippian series, Kin-
derhook stage, Pennsylvanian series, Des Moines stage; 
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Mantle rock, residual materials; Quaternary system, 
Pleistocene series, Kansan stage, Kansan drift, Bu-
chanan gravels, Iowan stage, Iowan drift, modified 
Iowan drift forms, bowlders, Iowan loess, alluvium, 
soils. 
Economic products, building~stones, brick and brick mak-
ing materials, sands, road-making materials, water-
supplies, springs, I wells. 
Arey, Melvin F. Geology of Wayne county. (Iowa'Geol. SUry., 
Vol. XX, pp. 199-236, Des Moines, 1~10.) The various 
topics discussed include the following: 
Introduction, location and -area, previous geological work. 
Physiography, topography, table of elevations, drainage. ' 
Stratigraphy, synoptical table; Carboniferous system, Penn-
, sylvani;:tn series, Des Moines stage, Appanoose forma-
tion, Pleasanton shales, Missouri stage; Quaternary 
system; Pleistocene series, Nebraskan stage, Aftonian 
interglacial stage, Kansan stage, secondary drift forms, 
gravels and bowlders, gumbo, loess, Recent series, al-
luvium. 
Economic geology, soils, coal, clays, water-supplies, springs. 
Arey, Melvin F. History of Geology of Iowa for last Twenty-
five Years. (Proc. Iowa Acad. Sci., Vol. XIX, pp. 65-
72, Des Moines, 1912.) The progress made during the 
period is briefly and concisely sketched. 
Arey, Melvin E. [Underground Waters of] Buchanan ' county. 
(U. S. Geol. Surv., Water Supply Paper No. 293, pp. 281-
285, Washington, 1912.) 
Arey, Melvin F. [Underground Waters of] Buchanan county. 
(Iowa Geol. Surv., Vol. XXI, pp. 333-338, Des Moines, 
1912.) The features of the water-supply of the county 
are described in detail. ' 
Aridity, depositional phases of eolation under the stimulus. C. 
R. Keyes. (Proc. Iowa Acad. Sci., XVIII, 101-103; 
-1911.) 
, 
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Arkansan Series. 
Arkansan series; a new terrane of Carboniferous in the 
Western Interior basin. C. R. Keyes. (Proc. Iowa 
Acad. Sci., VIII, 123-128, 1901.) 
Depositional equivalent of hiatus at base of our coal-meas-
ures. C. R. Keyes. (Proc. Iowa Acad. Sci .• VIII, 119-
123, 1901.) 
Depositional measure of unconformity. C. R. Keyes. (Bull. 
Geol. Soc. America, XII, 175-196, 1901.) 
Names of coals -west of Mississippi river. C. R. . Keyes. 
(Proc. Iowa Acad. Sci., VIII, 128~137, 1901.) 
Time-values of provincial carboniferous terranes. C. R. 
Keyes. - (Am. Jour. Sci., (4), XII, 305-309, 1901.) 
Arkansan series. New terrane of Carboniferous in the Western 
Interior basin. C. R. Keyes. (Proc. Iowa Acad .. Sci.t 
. VIII, 123-128, 1901.) 
Artesian Water s. 
Account of Paleozoic rocks explored by deep-borings at 
Rock Island and vicinity. J. A. Udden. (Seventeenth 
Ann. Rept., U. S. G. S., pt. ii, pp. 829-849, 1896.) 
Artesian wells in Iowa. R. E. Call. (Science, XIX, 310-311t 
1892.) 
Artesian wells in Iowa. R. E. Call. (Proc. Iowa Acad. ScLt 
I, pt. ii, 57-63, 1892.) 
Artesian wells of Belle Plaine area . . H. R. Mosnat. (Iowa 
Geol. Surv., IX, 521-562, 1899.) 
Artesian wells of Davenport. A. S. Tiffany. (American 
Geologist, III; 117-118, 1889.) 
Artesian wells of Iowa. R. E. Call. (Monthly Rev. Iowa 
Weather and Crop Service, III, No.3, 1-15, 1892.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv.t 
VI, 113-428, 1897.) 
Artesian wells of Keokuk, Ottumwa and Sigourney. C. H. 
Gordon. (American Geologist, IV, 237-239, 1889 . .) 
Burlington artesian welL F. M. Fultz. (Proc. Iowa Acad. 
Sci., VI, 70-74, 1899.) 
Chemical analyses of waters. R. E. Call. (Mon.thly Rev. 
Iowa Weather and Crop Service, II, No.2, 1-5, 1892.) 
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Chemical composition of underground waters. "'TV. S. Hen-
drixson. (Iowa Geol. Surv., XXI, 159-211, 1912.) 
Chemical composition of underground waters. W. S. Hen-
drixson. (U. S. Geol. Surv., Water Supply Paper No. 
293, 135-183, 1912.) 
. General description. C. A. White. (Geology of Iowa, II, 
331-333, 1880.) 
Geologi"cal section of Y. M. C. A. ar_tesian well at Cedar, 
. Rapids. W. H. Norton. (Proc. Iowa Acad. Sci., II, 
194-196, 1895.) 
Geology and geological re~ources of Iowa. S. Calvin. (Proc. 
International. Mining Congress, Fourth Sess., 52-56, 
. 1901.) 
Geology of Boone county. S. W .. Beyer. (Iowa Geol. Surv., 
V. 167-232, 1896.) 
Geology of Bremer county. W. H. Norton. (Iowa Geol. 
.Surv., XVI, 319-405, 1906.) 
Geology of Carroll county. H . . F. Bain. (Iowa Geol. Surv., 
IX, 49-106, 1899.) 
Geology of Ceda:.;- county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-389, 1901.) 
Geology of Dallas county. A. G. Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) 
Geology of Dubuque county. ,S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Lee county. C . . R. Keyes. (Iowa Geol. Surv'1 
III, 305-407, 1894.) 
Geology of Louisa county. J. A. U dden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
Geology of Polk county. H. F. Bain. (IoWll· Geol. Surv., 
VIi, 263-412, 1897.) 
Geology of Pottawattamie county. J. A. Udden. (Iowa 
Geol. Surv., .XI, 199-277, 1901.) 
Geology of Poweshiek county. S. W. Stookey. (Iowa Geol. 
Surv., XX, 237-269, 1910.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. 
Surv., IX, 389-519, 1899.) 
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Artesian well at Cedar Rapids, geological section: W. H. N or-
ton. (Proc. Iowa Acad.· Sci., II, 194-196, 1895.) 
Artesian well, Burlington. F. M. Fultz. (Proc. Iowa Acad. Sci., 
VI, 70-74, 1899.) ." 
Artesian Wells. See Artesian Waters; and also Underground 
waters. 
Artesian wells of Belle Plaine area. H. R. Mosnat. (Iowa Geol. 
. . Surv., IX, 521-562, 1899.) . 
Artesian wells in Iowa. R. E. Call. (Science, XIX, 310~311, 
1892.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., VI, 
113-428, 1897.) 
Artificial drainage in Iowa, some geological aspects. G. G. 
Wheat. (Proc. Iowa Acad. Sci., XVII, 151-158, 1910.) 
Aspects, certain faunal, of original Kinderhook. C. R. Keyes. 
(American Geologist, XXVI, 315-321, 1900.) 
Aspects, economic, of work in pure sciences. C. R. Keyes. (The 
Annals uf Iowa, Historical Quarterly; V, 392~393, 1902.) 
Aspects of loess of southwestern Iowa: O. W. Wilco;x:. (Journal 
of Geology, ~II, 716-721, 1904.) . 
Aspects, some physical, of general geological correlation. C. R. 
Keyes. (Proc. Iowa Acad. Sci., VI, 131-~54, 1899.) 
Assistant geoiogist, report. S. W. Beyer. (Iowa Geol. Surv., 
IX, 28-29, 1899.) 
Assistant geologist, report. S. W. Beyer. (Iowa Geol. Surv., X, 
36~38, 1900.) 
Assistant geologist, report. S. W. Beyer. (Iowa Geol. Surv., 
XI, 35, 1901.) 
Assistant geologist, report. A. G. Leonard. (Iowa Geol. Sui-v., 
V, 31, 1896.) . 
Assistant geologlst, report: W. H. Norton. (Iowa Geol. Surv., 
V, 29-30, 1896.) 
Assistant geologist, report. · W. H. Norton. (Iowa Geol. Surv., 
. VII, 31, 1897.) 
Assistant geologist, report. W. H. Norton. (Iowa Geol. Surv., 
X, 31-35, 1900.) 
Assistant geologist, report. W. H. Norton. (Iowa Geol. Surv., 
XI, 33-34, 1901.) 
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Geology of Story county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
Glenwood well. S. Dean. (Proc. Iowa Civil Eng. and Surv. 
Soc. for 1895, 33-39, 1895.) 
Hydrology of upper Mississippi valley and adjoining terri-
tory. D. W. Mead. (Jour. Assoc. Eng. Soc., XIII, 68 
pp., 18~4.) 
Preliminary paper on artesian wells in Iowa. R. E. CalL 
(Monthly Rev. ~owa Weather and Crop Service, II, 1-6, 
1891. ) 
Record of Grinnell deep-boring. A. J. Jones. (Proc. Iowa 
Acad. Sci., II, 31-35, 1895.) , 
Report of assistant geologist. W. H. Norton. (Iowa GeoL 
Surv., X, 31-35, 1900.) 
Report of assistant geologist. W. H. Norton. (Iowa Geol. 
Surv., XII, 23-34, 1902.) 
Sanitary analyses of some Iowa deep-well waters. J. B. 
Weems. (P.roc. Iowa Acad. Sci., IX, 63-7'0, 1902.) 
Sigourney deep-well. H. F. Bain. (Proc. Iowa Acad. Sci., 
I, pt. iv, 36-38, 1894.) 
Sioux City water-supply. A. N. Cook and C. F. Eberly. 
(Proc. Iowa Acad. Sci., IX, 90-101,1902.) 
Thickness of paleozoic strata of northeastern Iowa. W. H. 
Norton. (Iowa Geol. Surv., III, 176~210, 1895.) 
Underground waters of eastern United States: Iowa. W. 
H. Norton. (Water-Supply and Irrigation Papers, U. 
S. Geol. Surv., No. 114, 220-225, 1905.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. , Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Water-supplies at Waterloo, Iowa. W. H. Norton. (Water-
Supply and Irrigation Papers, U. S. Geol. Surv., No. 
145, 148-155, 1905.) 
Work and scope of the geological survey. C. R. Keyes. 
(Iowa Geol. Surv., III, 47-98, 1894.) 
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Assistant geologist, report. W. H. Norton. (Iowa Geol. Surv., 
XII, 23-34, 1902. 
Assistant geologist, report. W. H. Norton. (Iowa Geol. Surv., 
XIII, 17-19, 1903.) 
Assistant state geologist, report. C: R. Keyes. (Iowa Geol. 
Surv., III, 29-38, 1894.) 
Assistant state geologist, adminstrative report. C. R. Keyes. 
(Iowa Geol. Surv., IV, 27-28, 1895.) 
Assistant state geologist, report. H. F. Bain. (Iowa Geol. Surv., 
, IV, 29-30, 1895.) 
Assistant state geologist, report. H. F. Bain. (Iowa Geol. Surv., 
- V, 27-28, 1896.) 
Assistant state geologist, report. A. G. Leonard. (Iowa Geol. 
.Surv., VII, 29-30, 1897.) 
Assistant state geologist, report. H . F. Bain. (Iowa Geol. Surv., 
VIII, 25-29, .1898.) . 
Assistant state geologist, report for 1898. H. F. Bain. (Iowa 
Geol. Surv., IX, 25-27, 1899.) . 
Assistant state geologist, report. H . F . Bain. (Iowa Geol. Surv., 
X, 28-30, 1900.) 
Assistant state . geologist, ·report. A . G. Leonard. (Iowa Geol. 
. Surv., XI, 31-32, 1901.) 
Assistant state geologist, report. A. G. Leonard. (Iowa Geol. 
Surv., XII, 28-32, 1902.) 
Assistant state geolo.gist, report. A. G. Leonard. - (Iowa Geol. 
Surv., 4III, 13-15, 1903.) 
Assistant state geologist, report. T. E. Savage. (Iowa Geol. 
Surv., XV, 12-14, 1905.) 
Assistant state geologist, report. T. E. Savage. (Iowa Geol. 
Surv., XVI, 13-15, 190~. ) 
Assistant state g-eolo~tist. report. J. H . Lees. (Iowa G~ol. Surv., 
XVII, 7-10, 1907.) . 
Assistant state geologist, report. J. H. Lees. (Iowa Geol. Surv.~ 
XVIII, 6-9,1908.) 
Asteroids. 
·New species from the Burlington. F . B. Meek and A. H. 
Worthen. (Proc. Acad. Nat. Sci., Phil a, XIX, 251-275, 
1868,) . 
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Atchison Shales. 
Carboniferous section of southwestern Iowa. G. L. Smith, 
(Iowa GeoL Surv., XIX, 605-657, 1909.) 
Carboniferous formations of southwestern Iowa. C. R. 
Keyes. (American Geologist, XXI, 346-350, 1898.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-3~6, 1909.) , 
Formational synonymy of the coal-measures of the Western 
InteriQr basin. C. R.. Keyes. (Proc. Iowa Acad. Sci., 
VII, 82-105, 1900.) . 
Geological position .of Trans-Mississippian coals. C. R. 
Keyes. (Eng. and Mining Jour., LXIX, 528-529, 1900.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, .271-483, 1910.) 
Geology of Mills and Fremont counties. J. A. Udden. (Iowa 
Geol. SurV., XIII, 123-183, 1903.) 
Geology of Page county. S. Calvin. (Iowa Geol. Surv., XI, 
397 -468, 1901.) 
Geology of Pottawattamie county. J . A. Udde:n.~ (Iowa 
. GeoL Surv., XI, 199-277, 1902.) 
Names of coals west of the Mississippi river. C. R. Keyes. 
(Proc. Iowa Acad. Sci., VIII, 128-137, 1901.) 
Stratigraphical location of named Trans-Mississippian 
coals. C. R. Keyes. (Eng. and Mining Jour., LXXII, 
198, 1901.) . 
Sundry provincial a:r;td local phases of general geologic 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Atkinson Limestone (Fort Atkinson Limestone). 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of quarry' products. S. W. Beyer and 1. A. Wil-
liams. (Iowa Geol. .Surv., XVII, 189-588, 1907.) 
Geology of Winneshiek county. S. Calvin. (Iowa GeoL 
Surv., XVI, 37-146,. 1906.) 
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Sundry provincial and local phases of general geologic sec~ ' 
tion of Iowa. ' C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Audubon County. , 
Coal deposits of Iowa. C. R. Keyes. (Iowa GeoL Surv., TI, 
536 pp., 1894.) 
General features. O. H. St. John. (Geology of Iowa, II, 
164-167, 1870.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa GeoL Surv., XXI,' 29-1214, 1912.)' 
UndergroJilld water resources of Iowa. W. H. Norton. (U. 
S. GeoL Surv., Water Supply . Paper No. 293, 994 pp., 
1912.) 
Augusta in geology, use <?f term. C. R. Keyes. (American Geol-
ogist, XXI, 229-235, 1898.) 
Augusta Limestone. (See Burlington Limestone, Kinderhook 
Limestone. ) 
Augusta, vs. Osage. S. Weller. (American Geologist, XXII, 
12-16, 1898.) 
Aurichalcite. 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa GeoL Surv., X, 379-651, 1900.) 
Azoic Era. 
Administrative report of assistant state geologist. C. R. 
Keyes. (Iowa GeoL Surv., III, 29-38, 1894.) 
Geological Map of Iowa. C. 'R. Keyes. (Anna\s of Iowa. 
Historical Quarterly, (3), I, 294-297, 1894.) 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 11-161, 1893.) 
Sketch of the geology of Iowa; C. R. Keyes: (Hand-book of 
Iowa World's Columbian Exposition at Chicago, 18-28, 
1893:) 
Sundry provincial and local phases of general geological 
section of Iowa. C. R. Keyes. (;E>roc. Iowa Acad. Sci. 
XIX, 147-151, 1912.) 
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Backbone, devil's. S. Calvin. (Midland Monthly, VI, 20-26, 
1896.) 
Bain, H. Foster. Aftonian and pre-Kansan Deposits in South-
western Iowa. (American Geologist, Vol. XXI, pp. 255-
262, Minneapolis, 1898.) Abstract of another paper 
of same title. 
Bain, H. Foster. Aftonian and pre-Kansan Deposits in South-
western Iowa. (Proc. Iowa Acad. Sci., Vol. V, pp. 86-
101, Des Moines, 1898:) The Qriteria .for the dis-
crimination of different drift-sheets are discussed; a,.nd 
the typical Afton and Thayer exposures are described 
in detail. Evidence is presented to show that there are 
in Iowa traces of a drift-sheet older than the Kansan 
and separated from it by an Unknown but probably con-
siderable interval. 
Bain, H. Foster. Bethany Limestone at Bethany, Missouri. 
(Am. Jour. Sci., (4), Vol. V, pp. 433-439, New Haven, 
1898.) The section at the original locality is described 
in detail, and comparisons are made with the Winter-
set 'limestone of Iowa. A list of fossils accompanies the 
paper. 
Bain, H. Foster. Buried Mountains of the Prairies. (Midland 
Monthly, Vol. VI, pp. 20-26, Des Moines, 1896.) 
Bain, H. Foster. Central Iowa Section of Mississippian Series. 
(American Geologist, Vol. XV" pp. 317-325, Minneap-
olis, 1895.) The lithology of the several members is 
described and the characteristic fossils of each are 
noted. The faunal affinities of part of the Kinderhook 
section to the Devonian are described. 
Bain, H. Foster. Cretaceous Depos,its of Sioux Valley. (Iowa 
Geol. Surv., Vol. III, pp. 99-114, Des Moines, 1895.) 
Besides the details of a geologic cross-section along 
the Big Sioux river the chalk-beds are especially de-
scribed, and numerous sections are given. The Pierre 
formation is believed to He represented by 50 feet of 
black shales, the best exposures being south of Ha-
warden. 
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Bain, H. Foster. Distribution and Relations of St. Louis Linie-
stone in Mahaska Oounty, Iowa. _. (Iowa . GeoL Surv., 
VoL I, pp. 171-179, Des Moines, 1893.) Three narrow 
bands of the limestones are found crossing the county 
from northwest to southeast; in the valleys of the prin-
cipal streams. The coal-measures are thus divided 
into five distinct fields. A cross-section shows the ir-
regular character of the floor of the coal:measures of 
the region . . 
Bain, H. Foster. Du,buque Lead and Z~nc Mines_' (Mines and 
Minerals, Vol. XX, pp. 10-12, Scranton, 1889.) The 
occurrence, geology and nature of the ore-bodies are 
briefly characterized. 
Bain, H. Foster. Geology of Appanoose Oounty. (Iowa GeoL 
Surv., Vol. V, pp. 361-438, Des Moines, 1896.) The va-
rious topics discussed are: . 
Introduction, location and area, previous geological work. 
Phy.siography, topography, table of elevations, drainage, 
origin of present topography. 
Stratigraphy; geological formations, Oarboniferous, Upper 
Oarboniferous series, Des Moines stage, Appanooose 
beds, Ohariton conglomerate, structure, faults, Scandi-
navian fault, Numa dome, deeper coal-seams; Pleisto-
cene series, Kansan drift-sheet, loess-silt; alluvium. 
Economic products, coal, coal-lands, character of the 
Mystic coal, mining methods, mines, clays, building-
stones, water-supplies. 
The Appanoose formation and the character of the Mystic 
coal seam are the most important features described 
that are of wide interest. 
Bain, H. Foster. Geology of Oarroll Oounty. (Iowa Geol. SUl'V., 
Vol. IX, pp_ 49-106, Des Moines, 1899.) In describ-
ing the various features the following are noteworthy: 
Introduction, location and area, previous geological work. 
Physiography, topography, Wisconsin drift-plairi, Kansan 
loess-plain, drainage. 
Stratigraphy, general relations, Oarboniferous, Des Moines; 
Oretaceous, Dakota; Pleistocene, Kansan drift, loess, 
Wisconsin drift. . 
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Economic products, coals, clays, Carroll, Manning; water-
supplies, surface waters, artesian wells; soils, drift soil, 
loess soil. 
Bain, H. Foster. · Geology of Decatur County. (Iowa Geol. 
Surv., Vol. VIII, pp. 255-314, Des MOInes, 1898.) 
There are described the following features: 
Introduction, location and area, previous geological work. 
Physiography, topography, table of elevations, drainage. 
Stratigr~phy, general relations of formations; Carbonifer-
ous, Des Moines, Missourian; Pleistocene, Kansan drift, 
loess and gumbo, alluvium, structure. 
Economic products, coal, clays; building-stones, Grand 
river, De Kalb, Terre Haute, Davis City; limes. Forest 
trees and shrubs. 
Bain, H. Foster. Geology of Guthrie County. (Iowa Geol. Surv., 
Vol. VII, pp. 413-487, Des Moines, 1897.) The features 
most fully described are: 
Introduction, location and area, previous geological work. 
Physiography, topography, drainage. 
Stratigraphy, general relations of &trata; Carboniferous, 
Des Moines, Misourian; Cretaceous, Dakota; Pleisto-
cene, general relations, Kansan drift, Iowan loess, Wis-
consin drift, alluvium. 
Economic products, coal~ Greenbrier mines; Stapes mine, 
Keeler, Burgess, Fisher, Dygert, Reese, Emery, White 
Ash, Harris, Clark, Fansler, Brushy Fork, Wales, Per-
kins, Burroughs, Anderson, Driscoll, Lonsdale mine; 
clays, Guthrie Center, Stuart, Panora, Jamaica; build-
ing-stones, sands, gravels, natural-gas, water-supplies, 
soils. 
Bain, H. Foster. Geology of Keokuk County. (Iowa Geol. Surv., 
Vol. IV, pp. 255-311, Des Moines, 1895.) There are 
described in detail : 
Introduction, area' and location, previous geological work. 
Physiography, topography, table of elevations, drainage~ 
Stratigraphy; general relations of strata; table of geological 
13 
formations, deeper strata, standard section; Manhattan 
mill, Nugent and What Cheer typical outcrops; South 
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Skunk section, North Skunk section, South English sec-
tion, geological formations, Mississippian, Augusta, 
Saint Louis, Springvale, Verdi, Pella, Upper Carbonif-
erous, Des Moines', Pleistocene, drift, loess, alluvium; 
geological structure; cross-sections, North Skunk, 
South Skunk, Keota to Atwood, South English, North 
English to Hedrick; deformations, Manhattan anti-' 
clinal, Springvale anticlinal, South Skun,k anticlinal; 
unconformities, ' pre-pleistocene, pre-coal measure. 
Economic products; coal, What Cheer district, Delta dis-
trict, Richland district, ~igourney district; Clays, char-
acter ~nd distribution, industries; building stones, Des 
Moines stage, Saint Louis stage, Augusta stage; soils; 
water-supply; water-power; road-materials; minerals; 
mineral paint; statistics. 
Bain, H. Foster. Geology of Mahaska County. (Iowa, Geol. 
1895.) The Surv., Vol. IV, pp. 313-380, Des Moines, 
following topics are treated in detail: 
Introduction, area and location, previous geological work. 
Physiography, topography, table of elevations, drainage. 
Stratigraphy, general relations of strata, classification of 
formations, deeper strata; typical sections, North 
Skunk river, South Skunk river, Des Moines river; ge-
ological formations, Mississippian series, Saint Louis; 
Upper Carboniferous, Des Moines; Pleistocene, drift, 
glacial striae, loess, alluvium; geological structure, 
cross sections, Harvey to Eddyville, Skunk river sec-
tion, Atwood to North Skunk, North Skunk to Eddy-
ville, Atwood to Harvey; deformations; unconformities, 
Saint Louis and Des Moines, Raven Cliff, drift and 
indurated rocks. 
Economic products, coal-mines, Black Creek mines, Colum-
bia mines, Rose Hill mines, Spring Creek mines, Oska-
loosa mines, Leighton mines, Evans mines, Beacon 
mines, Muchakinock mines, Lost Creek mines, Cedar 
Creek mines, Coal Creek mines, coal lands; clays, char-
acter and distribution, indu..stries; limes; building-
stones; soils; water-supplies; water-powers; road ma-
terials; statistics. 
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Bain, H. Foster. Geology of Plymouth County. (Iowa Geol. 
Surv., VoL VIII, pp. 315-366, Des Moines, 1898.) The 
various features described include the following: 
Introduction, physiography, topography, drainage. 
, Stratigraphy, general relations of strata, geological forma-
tions; Cretaceous, Dakota, Colorado; Pleistocene, gen-
eral description, summary, age of the bowlder clay, 
topographic development, alteration, physical charac-
ter, stratigraphic relationships, resume. I 
Economic products, coal, clays, cement, limes, wl:J,ter-sup-
plies, soils. 
Bain, H. Foster. Geology of Polk County. (Iowa Geol. Surv., 
Vol. VII, pp. 263-412, Des Moines, 1897.) Full descrip- ' 
tions include these subjects: 
Introduction, location and area, previous geological work. 
Physiography, topography, northern area, southern area, 
drainage, history of drainage, table of elevations. 
Stratigraphy, geological formations, general relations of 
formations; Carboniferous, underlying formations, 
Greenwood Park well, base of coal measures, general 
character of coal measures, general cross-sections) sec-
tion from Capitol hill to mouth of Beaver creek, section 
from Capitol hill to Walnut creek, detailed stratig-
raphy, Runnels-Carbondale districts, East Des Moine~ 
district, Berwick district, Altoona-Mitchellville dis·· 
trict; Saylorville district, Polk City district, Commerce 
district, North Des Moines district, South Des Moines 
. district, lower coal horizons, fauna of coal measures;· 
Pleistocene, pre-Kansan ddft, Kansan drift, loess, list 
of Pleistocene fossils, Wisconsin drift, alluvium, and 
terraces. 
Economic products, coal, Runnels, Hastie, Manbeck, Car-
bondale, Northeast Des Moines, East Des Moines, Say-
lor, Polk City, North Des Moines, South Des Moines, 
Commerce; clays, Des Moines, Altoona, Polk City, 
Campbell, Bondurant; . soils, gravels, building-stones, 
water-supplies, natural gas, and oil. 
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Bain, H. Foster. Geology of Washington County. (Iowa Geol. 
Surv., Vol. V, pp. 115-173, Des Moines, 1896.) The va-
rious topics considered in detail are: 
Introduction, location and area, previous geological work. 
Physiography, topography, table of elevations, drainage, 
English River, Davis creek, Goose creek, Long creek. 
Skunk creek, Crooked creek, origin of, drainage system. 
Stratigraphy, general relations of strata, classification of 
formations; 'standard sections, Maple mill, Eckles quar-
ry, -Brighton, Leibs mine, deeper strata; geological for-
mations, Mississippian series, Kinderhook, distribution, 
Wassonvi~le limestone, English River gritstones, Maple 
Mill shale~, correlations; Augusta limestones, Saint 
Louis formation, Springvale beds, Verdi beds, Pella 
beds; Upper Carboniferous series, Des Moines (Lower 
Coal Measures) ; Pleistocene, Kansan drift-sheet, striae, 
loess, alluvium; geological structure; cross-sections; 
English River, Cotters to Keota, Skunk River, Brighton 
to Washington; deformations; unconformities, drift and 
indurated rocks, Des Mojnes and Saint Louis, Saint 
Louis and Augusta. 
Economic products, coal; clays, ch.aracter and distribution, 
clay industries; building-stones, Saint Louis, Augusta, 
Kinderhook; soils, water-supplies, water-powers, road-
materials. 
Bain, H. Foster. Geology of Woodbury County. (Iowa Geol. 
Surv., Vol. V, pp. 241-299, Des Moines, 1896.) Detailed 
descriptions are given of the 'following: 
Introduction, location and area, previous geological work. 
Physiography, topography, .table of altitudes, drainage; Mis-
souri river, Big Sioux river, Perry creek, Floyd riVfx, 
Little Sioux river, Maple river. . 
Stratigraphy, general relations of strata, classification of 
formations, general sections, pre-Cretaceous strata; 
standard sections, Sargeant's bluff, North Riverside, 
Cedar Bluff, Sand-pit; typical exposures, Prospect Hill, 
Riverside park, Floyd river; geological formations, 
Cretaceous, Dakota,. Colorado; Pleistocene, pre-glacial 
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deposits, glacial deposits, drift, loess, terraces, post· 
glacial deposits, alluvium; geological structure, general 
structure, cross-section. 
Economic products, clays, character and distribution, clay 
industries, cement, building-stones, limes, sands and 
gravels, coal and lignite, water-supplies, soils . 
. Bain, H. Foster. Introduction [to Mineral Production for 1897.J 
(Iowa Geol. Surv., Vol. VIII, pp. 31-33, Des Moines, 
1898.) Explanation is made of the initiation of the 
compilation, and its general use to the public. . 
Bain, H. Foster. Lead and Zinc Deposits of Upper Mississippi 
Valley. (Bull. U. S. Geol. Surv., No. 294, pp. 72-75, 
Washington, 1906.) This is a general discussion of the 
geology, occurrence, and relations of the ores of the 
entire region in which there .are many references to 
Iowa. A brief account is given of the mines of the 
state. There is a map of the Dubuque district. 
Bain, H. Foster. Loess Soils of Iowa. (Trans. Iowa Horticul-
tural Soc., Vol. XXXI, pp. 185-191, Des Moines, 1896.) 
The surface deposits of the state are described in their 
relations to the soils,.. special emphasis being placed' 
upon the rich character of the loess loams. 
Bain, H. Foster. Machine Coal-mining in Iowa. (Mineral In-
dustry, Vol. IV, pp. 195-290, New York, 1896.) The ad-
vantage of mining coal by machinery is discussed in 
detail, the character of the seams thus able to be oper-
ated upon is especially noted, and the machines used 
are described. 
Bain, H. Foster. Mississippian Rocks of Central Iowa. (Proc. 
Iowa Acad. Sci .', Vol. II, p. 174, Des Moines, 1895.) In 
a brief statement of the subdivisions recognizable in 
Mahaska, Marion, Keokuk and Washington counties 
several new formational names are introduced. 
- ------=--- -
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Bain, H. Foster. Preglacial Elevation of Iowa. (Proc. Iowa 
Acad. Sci., Vol. II, pp. 23-26, Des Moines, 1895.) The 
great depth of old river-channels noted in various parts 
of Iowa seems to indicate that in preglacial times the 
surface of the region was considerably higher than at 
present. To this circumstance may be ascribed the in-
itiation of the present drainage-system. 
Bain, H. Foster. Notes on Drift of Northwestern Iowa. Amer-
ican Geologist, Vol. XXIII, pp. 168-176, Minneapolis, 
1899.) Certain moranic deposits 'are described, that ap-
pear to cover Kansan till. . 
Bain, H. Foster. Notes on Iowa Building-stones. (Sixteenth 
Ann. Rept., U. S. G. S., pt. iv, pp. 500-503, Washington, 
1895.) Distribution of the best building-stones is main-
ly considered. 
Bain, H. Foster. Origin of Certain Features of Coal-basins. 
( Journal of Geology, Vol. III, pp. 646-654, Chicago, 
, 1895.) The probability of predicting lower thick seams 
from the character of basins in the higher seams is 
discussed and several examples are noted. 
Bain, H. Foster. Peculiarities of Mystic Coal-seam. (American 
Geologist, Vol. XIII, pp. 407-411, Minneapolis, 1894.) 
The relatively great areal extent of basin is commented 
upon, and comparisons are made with other coal-fields 
of the state. ' 
Bain, H. Foster. Portland-cement Resources of Iowa·. (Bull. U. 
. S. G. S., No. 243, pp. 147-165, Washington, 1905.) Suit-
able materials are reported from nearly every part of 
the state. The chalk deposits are described; also the 
principal non-magnesian limestones. 
Bain, H. Foster. Properties and 'Tests of Iowa Building-stones. 
(Iowa Geol. Surv., Vol. VIII, pp .. 369-416, Des Moines, 
1898.) The discussion leads along the following lines: 
Introduction, use of stone in building. 
Essential pr'operties of building-stones, strength, durability, 
external factors, mechanical effects, chemical effects, in-
ternal factors, color, workability, availability. 
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Tests of building-stones, test of strength, crushing strength 
with straW-board bearings, crushing strength with steel 
bearings, crushing tests of Iowa building-stones, test of 
durability, freezing tests on Marshalltown stones, ab-
sorption and specific gravity tests of Marshalltown 
stone, absorption tests of various stones, chemical an-
alyses of Marshalltown stone, chemical analyses of va-
rious stones, microscopic examinations; general conclu-
sions. 
Bain, H. Foster. Relations of Wisconsin and Kansan DrifL-
. Sheets in Oentral Iowa and Related Phenomena~ . (Iowa 
Geol. Surv., Vol. VI, . pp. 429-476, Des MOInes, 1897.) 
The features especially described are: 
Definition of region. 
Definition of term Wisconsin; early study of two drift-
sheets in Wisconsin, later correlations, Kansan, recog-
nition of an older drift, Iowan, McGee's studies in 
Iowa. 
Des Moines lobe, early work, topography of lobe, drift, drift-
, border; kames, valley-trains, forest-beds, relations to 
loess; McGee and Oall; recent work. 
Outlying drift, general characteristics, disposition, leach-
ing, ferrugination, topography of outlying drift, devel-
opment of erosion-curves, river changes, resurredod 
river, correlation of outlying drift. 
Time ratios. 
There are especial discussions of erosion-curves, time-ratios, 
the general periods, and the classification of the Quat-
ernary deposits of the State . 
. Bain, H. Foster. Report of Assistant State Geologist. (Iowa 
Geol. Surv., Vol. IV, pp. 29-30, Des Moines, 1895.) 
There is presented a summary of the field-work ac-
complished during the year 1894, and a list of the puh-
lished results. 
Bain, H. Foster. Report of Assistant State Geologist. (Iowa 
Geol. Surv., Vol. V, pp. 27-28, Des Moines, 1896.) Sum-
mary is made of the work accomplished during the 
previous year. 
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:J3ain, H. Foster. Report of Assistant State Geologist. (Iowa 
Geol. Surv., Vol. VIII, pp. 25-29, Des Moines, 1898.) 
The personal inspections and investigations of the year 
1897 are summarized. 
Bain, H. Foster. Report of Assistant State Geologist for 1898. 
(Iowa Geol. Surv., Vol. IX, pp. 25-27, Des Moines, 1899.) 
Summary of the 'investigations of the year is given. 
Bain, H. Foster. Report of Assistant State Geologist. (Iowa 
GeoL Surv., VoL X, pp. 28-30, Des Moines, 1900.) The 
work of the year 1899 is briefly outlined. 
Bain, H. Foster. Samuel Calvin. (Journal of Geology, Vol. 
, 'XIX, pp. 385-391, Chicago, 1911.) A brief sketch of his 
life is given. 
Bain, H. Foster. Sigourney Deep-Well. (Proc. Iowa Acad. Sci., 
VoL I, pt. iv, pp. 36-38, Des Moines, 1894.) A driller'S 
log IS given and the various strata are referred to the 
general geologic section of the state. 
Bain, H. Foster. Structure of Mystic Coal-basin. (Proc. Iowa 
Acad. Sci., VoL I, pt. iv, pp. 33-36, Des Moines, 1894.) 
This coal-seam is contrasted with others of the state, 
and as shown is one of relatively 'great extent. A nota-
ble feature is the associated limestones. 
Bain, H. Foster. Western Interior Coal-field of America. 
Trans. North of England Inst. Min. and Mec. Eng., 
Vol. XLVIII, pp. 55-80, 1898.) Carboniferous strati-
graphy of the Mississippi valley and the nature and ex-
tent of the coal-bearing rocks are described. 
Bain, H. Fos,ter. Western Interior Coal-field. (Twenty-second 
Ann. Rept. U. S. G. S., pt. iii, pp. 333-366, Washington, 
1902.) The industrial aspect of the coal resources is 
chiefly considered. 
Bain, H. Foster, and S. Calvin. 'Geology, of Dubuque county. 
(Iowa Geol. Surv., VoL X, pp. 379-651, Des Moines, 
1900.) The following features are especially described: 
Introduction, location and area, previous geological work. 
PhysIography, topography, drainage. 
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Stratigraphy, general relations of strata, synoptical table; 
Ordovocian system, Saint Peter sandstone, Trenton 
limestone, geological distribution, lithological and fau-
nal characteristics, Galena limestone, Maquoketa shales; 
Silurian system, Niagara limestone; Superficial ma~ 
terials, residual materiljtls, or geest; Pleistocene system, 
Kansan drift, Buchanan gravels, Kansan outwash in 
the driftless area, Iowan Ch-ift-loess, Wisconsin ter-
races; alluvium; summary of pleistocene history; cal-
careous tufa; deformations; unconformities. 
Economic geology, soils; lead and zinc, historical ' sketch, 
geology, Saint Peter -sandstone, Galena-Trenton, Ma-
quoketa, Niagara, the ore deposits, ores and associated 
minerals, galena, cerussite, smithsonite, sphalerite, cop-
per, pyrite and marcasite, limonite, wad, calcite and ara-
gonite, gypsum, dolomite, barite, ore-bodies; vertical 
sheets, flats, pitches, disseminated bodies, cave-deposits, 
formation of crevices, enlargement of crevices, open-
ings, ore-horizons, description of individual crevices, 
the timber range, Stewart Park range, Stewart and 
Bartlett lode, Stewart cave, Levens range, Dubuque 
cave, Sunflower, Patch diggings, Level, Kilbourne and 
Karrick, McGowan and Cunningham, Rake pocket, Ju-
lien Avenue crevices, Langworthy and Kelley, Rabbit 
Hollow mines, Center Grove mines, Pike's Peak, other 
crevices, mines away from Dubuque, origin of the Du-
buque ores, ultimate sources of ores, table of analyses, 
localization of ore-bodies, concentration of ores; prac-
tical considerations; mining titles, Bonson rules, meth-
ods of work, prospecting, composition and treatment 
of ores, smelting. 
Iron, analyses of Durango ore; limes, Eagle Point lime-
works, Key City lime-works; clays, analysis of Maquo-
keta shales, brick-plants; pigments; road-materials; 
building-stones; artesian wells; cements; forestry notes . 
. Bain, H. Foster, E. C. Eckel and. Cement and Cement Materials 
of Iowa. (Iowa Geol. Surv., Vol. XV, pp. 33-124, Des 
Moines, 1905.) The following subjects are considered: 
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Introduction, production of cement in the United States, 
relation of domestic production and consumption to im-
ports, uses of cement, scope of the report. 
Materials ap.d manufacture of Portland cement, the relation 
of Portland to other cements, classification of cements 
into simple cements, hydrate cements, carbonate ce-
ments, complex cements, pozzuolanic cements, hy-
draulic limes, natural cements, Portland cements. 
Portland cement, its definition, composition and constitu-
tion, raw materials for Portland c~ment, general con-
siderations, combinations of raw materials, origin and 
general characters of limestone, raw materials actually 
in use, argillaceous limestone, pure hard-limestone, 
soft limestone, chalk, fresh-water marls, alkali waste, 
blast-furnace slag, clays and shales, slate. 
Factors determining the value of deposits for cement ma-
terials, methods and costs of excavation of the raw ma-
terials, cost of raw materials at the mill. 
Methods of manufacture, preparation of the mixture for the 
kilns, drying the raw materials, grinding and mixing, 
dry methods, slag, limestone mixtures, wet methods, 
composition of the mixture, burning the mixture, theo-
retical fuel requirements, losses of heat in practice, 
actual fuel requirements and output, effect of composi-
tion on burning, character of kiln-coal, clinker-grinding, 
addition of gyp,sum, constitution of Portland cement. 
Cement materials of Iowa, calcareous marls, chalk deposits, 
'limestones, Ordovician limestones, Devonian limestones, 
Wapsipinicon limestone, Cedar Valley ·limestone, Lime 
Creek shales, Carboniferous limestone, Kinderhook 
limestone, Augusta limestone, St. Louis lime-stone, Des 
Moines formation, Missourian formation. 
Relation to fuel and markets. 
Cement plants in neighboring states. 
Bain, H. Foster, and A. G. Leona~d. Middle Coal-measures of 
, Western Interior Coal-field. (Journal of Geology, Vol. 
VI, pp. 577-588, Chicago, 1898.) There are contrasted 
the conditions under which the sediments of the 'Des 
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Moines and Missouri series were deposited. A detailed 
and general section of the coal-bearing rocks of the 
. central part of the state is given. The classification 
and correlation of the coal-measures of the state are 
discussed. 
Bain, H. Foster, and A. G. Leonard. Middle Coal-Measures 
of Western Interior Coal-field. (Bull. Geol. Soc. Amer-
ica, Vol. X, pp. 10-12, Rochester, 1899.) This is an ab-
stract of a paper of similar title. 
Bain, H. Foster, and J OM L. Tilton. Geology of Madison. Coun-
ty. (Iowa GeoL Surv., Vol. VII, pp. 489-539, Des 
Moines, 1897.) Detailed accounts are given of the fol-
lowing features: 
Introduction; physiography, topography, table of eleva-
tions, drainage. 
Stratigr~phy, general relations of strata, classification of 
formations; geological formations~ Carboniferous, Des 
Moines, Hanley section, St. Charles section, Patterson 
section, Raccoon River section, Missourian formation, 
Lincoln township section, Backbone section, South 
River section, Earlham section, Cedar Creek section, 
Winterset section, Tileville section; Pleistocene, Kan-
san drift; loess; alluvium. 
Economic products; building-stones, Earlham district, Rob-
ertson quarry, Earlham Land Co., Nevitt quarry, Eu-
reka qU;lrry, Winterset district, Peru district, St. 
Charles-Truro district; road-materials, lime, clays, 
water-supplies, water-powers, coal. 
Bain, H. Foster, J. E. Todd and. Interloossial Till near Sioux 
City, Iowa, (Proc. Iowa Acad. Sci. Vol. TI, pp. 20-23, 
Des Moines, 1895.) This unusual occurrence is fully de-
scribed and illustrated by photographic prints. The 
best exposure is in Riverside park. 
Bain, H. Foster, C. R .. Van Hise and. Lead and Zinc Deposits 
of Mississippi Valley, U. S. A. (Trans. "Inst. Mining 
Eng., XXITI, 376-434 (London), 1902.) 
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Balch, E. S. Glacieres or Freezing Caverns. (One Volume, pp. 
88-89, Philadelphia, 1900.) The general causes of the 
formation of subterranean ice are discussed. The De-
corah ice-cave is especially mentioned. 
Ballast Clays. 
Betterment of our public highways. C. R. Keyes. (The An-
nals of Iowa, Historical Quarterly, V, 372-379, 1902.) 
Burnt clay for roads in west. C. R. Keyes. (American 
Monthly Review of Reviews, XXV, 72-74, 1902.) 
Economic aspects of work in pure science. C. R. Keyes. 
(The Annals of Iowa, Historical Q'uarterly, V, 392-393, 
1902.) _ ' 
Barbour, E. H., Joseph Torrey, Jr., and. Recorded Meteorites of 
Iowa, with Special Mention of Last, or Winnebago 
County, Meteorite. (American Geologist, Vol. VIII, 
pp. 65-72, Minneapolis, 1891.) See Joseph Torrey and 
E. H. Barbour, 1891. 
Barbour, Edwin H., Joseph Torrey, Jr., and: Winnebago County 
(Iowa) Meteorites. "(Science, Vol. XV, p. 347, 1890.) 
See Torrey and E. H. Barbour,_ 1890. 
Barris, W. H. Description of Some New Blastoids from Hamil-
ton Group. (Geol. Surv., Illinois, Vol. VII, pp. 357-364, 
Springfield, 1883.) The following species from Iowa 
"are described as new: 
Elceacrinus obovatus. 
Elceacrinus meloniformis. 
Barris, W. H. Descriptions of New Crinoids and Blastoids from 
Hamilton Group. (Proc. Davenport Acad. Sci., Vol. IV, 
pp. 88-94,1885.) Revised descriptions are given of the 
new species Elaeacrinus obovatus and E. meloniformis. 
Barris, W. H. New Fossils from Corniferous Formation at Dav-
enport. (Proc. Davenport Acad. Nat. Sci.,' VoL II, pp. 
282-288, Davenport, 1878.) The following genera and 
species are described as new: 
Stereocrinus. 
Stereocrinus triangulatus. 
Stereocrinus triaJngulatus var. liratus. 
Megistocrinus nodosus. 
IOWA GEOLOGY AND MINING 197 
Rhynchonella intermedia. 
Avicula (Pterinea) caricellata. 
Gyroceras pratti. 
Proetus davenportensis. 
Barris, W. H. Notes on Our Local Geology, No. II. (Proc. Dav-
enport Acad. Nat. Sci., Vol. III, pp. 163-168, Davenport, 
1882.) 
Barris, W. iI. Our Local Geology. (Proc. Davenport Acad. Nat. 
Sci., Vol. VII, pp. 14-32, Davenport, 1900.) The litho-
logic characters and faunal features of the Devonian 
rocks are described. 
Barris, W. H. Stereocrinus, Barris. (Proc. Davenport Acad. 
Nat. Sci., Vol. IV, pp. 102-104, Davenport, 1885.) De-
scription 'is given of this new genus from the Devonian 
of Iowa. 
Barris, W. H. Local Geology of Davenport and Vicinity. (Proc. 
Davenport Acad. Nat. Sci., Vol. II, pp. 261-269, Daven-
port, 1877.) A general sketch of the geology of the re-
gion is given with special reference to the fossils con-
tained in the rocks. 
Bartsch, Paul. . Notes on Cretaceous Flora of Western Iowa. 
(Bull. Lab. Nat. Hist., State Univ. Iowa, Vol. III, pp. 
178-182, Iowa City, 1896.) A collection of plants found 
in the Holman .cut near Sioux City is identified and 
the species listed . 
. Baryte. 
Annotated catalogue of minerals. C. R. Keyes. (Iowa Geol. 
Surv., I, 181-196, 1893.) 
Decatur, Madison, Marion, Johnson, Bremer and Dubuque 
counties. C. A. White. (Geology of Iowa, II, 305, 
1870.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Basal line of delimitation of carboniferous in northeastern Mis-
souri, present, C. R. Keyes. (American Geologist, X, 
360-384; 1892.) . 
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Base, of our coal-measures, depositional equivalents of h~atus. 
C. R. Keyes. (Proc. Iowa Acad. Sci., VIII, . 119-123, 
1901.) 
B_ates, C. O. Analyses of Certain Clays used for Making Pav-
ing-brickfor Cedar Rapids. (Proc. Iowa Acad. Sci., 
Vol. IX, pp. 61-63, Des Moines, 1902.) Results of 30 
analyses of clays, from four different pits at Des 
Moines, are tabulated. 
Beachler, Charles S. Keokuk Group of Mississippi Valley. 
(American Geologist, Vol. X, pp. 88-96, Minneapolis; 
1892.) A short sketch of the Keokuk rocks is given, 
with an attempt at a correlation of the different beds 
in the several states of the upper Mississippi region. 
Beds of carboniferous drift in bluffs of East Davenpor.t. Tylor 
McWorther. (Proc. Davenport Acad. Nat. Sci., III, 
129-130, 1882.) 
Belle Plaine area, artesian wells. H. R. Mosnat. (Iowa Geol. 
Surv., IX, 521-562, 1899.) 
Benton County. 
Artesian wells of Belle Plaine area. H. R. Mosnat. · (Iowa 
Geol. Surv., IX, 521-562, 1899.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Geological notes. J. D. Whitney. (Geology of Iowa, I, 260-
266,1858.) 
Geology of Benton county. T. E: Savage. (Iowa Geol. 
Surv., XV, 125-225, 1905.) 
Geology of quarry products. , S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Underground water resources of . Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Undergroul).d water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912. 
Benton county, geology. T. E. Savage. (Iowa Geol. Surv., XV, 
125-225, 1905.) 
Benton Formation. 
Cement and cement materials of Iowa. E. C. Eckel and H. 
F. Rain. (Iowa Geol. Surv., XV, 33-124, 1905.) 
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Composition and origin of Iowa chalk. S. Calvin. (Iowa 
GeoL Surv., III, 211-236, 1895.) 
Cretaceous deposits of Sioux valley. H. F. Bain. (Iowa 
Geol. Surv., III, 99-114, 1895.) 
Geology of Plymouth county. H. F. Bain. (Iowa ,GeoL 
Surv., VIII, 315-366, 1898.) 
Geology of quan-y products [limes]. S. W. Beyer and I. 
A. Williams. (Iowa Geol. Surv., XVII,189-588, 1907.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) 
Niobrara chalk. S. Calvin. (Journal of Geology, II, 755-
756, 1894.) 
Bertram. limestone. 
Certain devonian and carboniferous outliers in eastern Iowa. 
W. H. Norton. (Iowa Geol. Surv., III, 115-133, 1895.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., V, 
33-112, 1896.) 
Geology of Linn county. W. H. Norton. (Iowa Geol. Surv., 
IV, 121-194, 1895.) 
Sundry provincial and local phases of general geological 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Bethany Limestone. 
Bethany limestone at Bethany, Missouri. H. F. Bain. (Am. 
Jour. Sci., (4), V, 433-439, 1898.) 
Bethany limestone of western interior coal-field. C. R. 
Keyes. (Am. Jour. Sci., (4), II, 221-225, 1896.) 
Carboniferous formations of southwestern Iowa. C. R~ 
Keyes. (American Geologist, XXI, 346-350, 1898.) 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
Cement and cement materials of Iowa. E. C. Eckel and H. 
F. Bain. (Iowa Geol. Surv.,XV, 33-124, 1905.) 
Formational synonymy of coal-measures of Western Inter-
ior basin. C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 
82-105, 1900.) 
Geological section along Middle river in central Iowa. J. 
L. Tilton. (Iowa Geol. Surv., III, 135-146, 1895.) 
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Geology of Dallas county. A. G. Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) 
Geology of Decatur county. H. F. Bain. (Iowa Geol. Surv., 
VIII, 255-314, 1898.) 
Geology of Guthrie county. H. F. Bain. (Iowa Geol. Surv., 
VII, 413-487, 1897.) 
Geology of Madison county. J . L . Tilton and H. F. Bain. 
(Iowa Geol. Surv., VII, 489-539, 1897.) 
Geology of quarry products [limes]. S. W. Beyer and I . A. 
Williams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) 
Note on correlation of Clarinda well-section with schematic 
section of Carboniferous. C. R. Keyes. (Iowa ' Geol: 
, Surv., XI, 461-463, 1901.) 
Report of assistant state geologist. A. G. Leonard. (Iowa 
Geol. Surv., VII, 29-30, 1897.) 
Sundry provincial and local phases of general geological 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Bethany limestone at Bethany, Missouri. H. F. Bain. (Am. 
~our. Sci., (4), V, 433-439, 1898.) 
Bethany limestone of western interior coal-field. C. R. Keyes. 
(Am. Jour. Sci., (4), II, 221-225, 1896.) 
Bethany, Missouri, Bethany limestone. H. F. Bain . . (Am. Jour. 
Sci., (4), V, 433-439,1898.) , 
Betterment of our public highways. C. R. Keyes. (The Annals 
of Iowa, Historical Quarterly, V, 372-379, 1902.) 
Beyer,'Samuel.W. Ancient Lava Flows in Strata of Northwest-
ern Iowa. (Iowa Geol. Surv., Vol. I, pp. 163-169, Des 
Moines, 1893.) A petrographical description is given 
of a quartz-pdrphyry obtained at a depth below 755 feet 
in the Hull drill-well in Sioux county. Several of 
these old lava-flows were encountered between 755 and 
1220 feet depths. 
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Beyer, Samuel W. Buried Loess in Story County. (Proc. Iowa 
Acad. Sci., Vol. VI, pp.117-121, Des Moines, 1899.) Oc-
currence of a loess-sheet above the Kansan drift is 
regarded as the loess apron of the Iowan drift-sheet. 
The formation of appreciable deposits of :fine pebhle-
less deposits by the winds is noted. 
Beyer, Samuel W. Coal Statistics. (Iowa Geol. Surv., Vol. XIX, 
pp. 591-597, Des Moines, 1909.) The compilation in-
cludes the figures of the annual output since 1840, indi-
cating a growth of from 400 tons in that year to 
7,149,517 in 1908. 
Beyer, Samuei W. Evidence of Sub-Mtonian Till-sheet in 
Northeastern Iowa. (Proc. Iowa Acad. Sci., Vol. IV, 
pp. 58-62, Des Moines, 1897.) Sections near Oelwein 
are described and a distinct drift-sheet is represented 
as underlying the Kansan drift. 
Beyer, Samuel W. Geology of Boone county. (Iowa Geol. Surv., 
Vol. V, pp. 167-232, Des Moines, 1896.) The following 
features are especially defined: 
Introducition, location and area, previous geological work. 
Physiography, topography, table of elevations; drainage, 
Des Moines river system, terraces, age of Des Moines 
river; Beaver creek, Skunk river system, Squaw creek. 
Stratigraphy, general relations of strata, table of geological 
formations, typical sections, Preston branch, the 
"Ledges," Honey creek, Moingona, Milford, Ogden well 
section, Boone deep-well section, geological formations, 
. Des Moines st"age, general sections, Pleistocene, Pre-
Pleistocene, base-level, Lower till or Kansan, Upper 
till or Wisconsin, terminal moraine, alluvium . 
. Economic products, coal, Des Moines valley mines, Madrid 
district, Moingona district, Milford district, Boonesboro 
district, Fraser district, Squaw Creek mines, Angus 
mines, summary, chemical analyses of coal, coal-lands; 
building-stones; Pleistocene, clays, . Boone clay-works, 
Boone Paving Co., Griffee pottery-works, Jacob Yegge 
yard, Slater yard, Everett yard; soil, road-materials, 
artesian waters, minerals. 
14 
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Character and distribution of the forest trees and shrubs 
of Boone county, by L. H. Pammel. 
Beyer, Samuel W. Geology of Hardin County. (Iowa Geol. 
Surv., Vol. X, pp. 243-305, Des Moines, 1900.) The fol-
lowing subjects are considered: 
Introduction, location and area, previous geological work, 
historical resume. 
Physiography, topography, loess-Kansan, Iowan drift-plain, 
Wisconsin drift-plain, table of elevations; drainage, 
Iowa river system, Iowa proper, South Fork, other 
drainage , systems. 
Stratigr~phy, general relations of strata, table of geological 
formations, Ackley well, geological formations; Car-
boniferous system, Mississippian series, Kinderhook, 
Pennsylvanian series, Des Moines; Pleistocene system, 
glacial series, Kansan, Iowan, loess, Wisconsin, history 
of drainage lines, terraces. 
Economic products, coal, clay industries, Eldora, Gifford, 
Iowa Falls; building-stones, Kinderhook, Des Moines, 
Pleistocene; soils; road-materials, post-glacial gravels, 
indurated rocks; water-supplies, water-powers. 
Beyer, Samuel W. Geology of Marshall County. (Iowa Geol. 
Surv., Vol. VII, pp. 197~262, Des Moines, 1897.) De-
tailed accounts are given of the following subjects: 
Introduction, location and area, previous geological work. 
Physiography, topography~ table of elevations; drainage, 
Iowa river system, Iowa river, Timber, Linn, Minerva 
and Honey creeks, age of Iowa system; Skunk River 
system. Cleak lake, North Skunk and Snipe creek, ter-
races. 
Stratigraphy, general relations of strata, table of geological 
formations, pre-Carboniferous strata, Marshalltown 
deep-well; standard sections, Le Grand, Woodbury 
mills, Rockton, Timber creek, Marshalltown; Mississip-
pian series, Kinderhook, Le Grand beds, Marshalltown 
shales, Augusta, Saint Louis, Pennsylvanian series, Des 
Moines stage; Pleistocene, sub-Aftonian, Aftonian, 
Kansan, Buchanan, Iowan, loess, Wisconsin, Altamont 
moraine, post-glacial deposits, alluvium; geological 
structure. 
-- ------- -
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Economic products; building-stones, m!'lchanical and absorp- _ 
tion tests, chemical analyses; clay industries, Marshall-
town, Melbourne, Rhodes, -Bromley, Gilman; llmes, 
building-sands, moulding-sands, road-materials, coal, _ 
soils, water-supplies, water-powers. -
Beyer, Samuel W. Geology of Story OoUIity. (Iowa Geol. Surv., 
Vol. IX, pp. 155-245, Des Moines, 1899.) The following 
subjects are especially considered: 
Introduction, location and area, previous geological work. 
Physiography, topography, general features, table of eleva-
tions, drainage, Skunk River system, Keigley bralich; 
Squaw creek, Walnut creek, Ballard creek, Long Dick ' 
and Beaver creeks, Indian creek, Des Moines River sys-
tem, Big and Four-mile creeks, Iowa River system, 
Minerva creek. 
Stratigraphy, general relations of strata, synoptical table of 
formations, Nevada well-section, Oollege well-section; 
geological formations, Carboniferous system, Mississip-
pian series, Saint Louis stage, Pennsylvanian series, Des 
Moines stage; Pleistocene deposits, Kansan, Buchanan, 
Iowan, loess, Wisconsin, history of Skunk River system, 
remains of the mammoth, post-Wisconsin deposits; 
-Skunk river anticlinal. 
Economic products, coal; clays, coal measures, Pleistocene; 
building-stones, Saint Louis; soils, road-materials, 
building-sands, water-supplies, natural gas. -
Beyer, Samuel W. Iowa's Iron Mine. (Eng. and Mining Jour., 
Vol. LXXIII, pp. 275-276, New York, 1902.) A descrip-
tion of the manner of occurrence, the character, origin 
and methods of mining of the iron ore in Allamakee 
county is given. 
Beyer, Samuel W. Mineral production of Iowa in 1898. (Iowa 
Geol. Surv., Vol. IX, pp. 31-48, Des Moines, 1899.) Sta- -
tistics are given of the output of raw materials for all 
-classes of mineral industry. The figures are by coun-
ties. 
, 
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Beyer, Samuel W. Mj.neral Production of Iowa in 1899. (Iowa 
Geol. Surv., Vol. X, pp. 41-58, Des Moines, 1900.) Full 
statistics are given according to the output of counties. 
Beyer, Samuel W. Mineral Production of Iowa in 1900. (Iowa 
Geol. Surv., Vol. XI, pp. 37-53, Des Moines, 1901.) . De-
tailed statistics by counties are given. . 
Beyer, Samuel W. Mineral Production of Iowa, in 1901. (Iowa 
Geol. Surv., Vol. XII, pp. 37-61, Des Moines, 1902.) Full 
statistics of the output for the year are given. The iron 
ores are especially considered. 
Beyer, Samuel W. Mineral Production of Iowa, in 1902. (Iowa 
Ge9l. Surv., Vol. XIV, pp. 7-26, Des MQines, 1904.) . De-
tai1ed statistics of the output for the year are given by 
counties. 
Beyer, Samuel W. Mineral Production of Iowa, in 1903. (Iowa 
Geol. Surv., Vol. XIV, pp. 645-655, Des Moines, 1904.) 
Statistics are given for the year by counties. 
Beyer, Samuel W. .Mineral Production in Iowa, in 1904. (Iowa 
Geol. Surv., Vol. XV, pp. 15-32, Des Moines, 1905.) By 
counties statistics of the output of various minerals are 
given. 
Beyer, Samuel W. MineTal Production in Iowa, in 1905. (Iowa 
Geol. Surv., Vol. XVI, pp. 17-36, Des Moines, 1906.) 
Statistics by counties of the output of mines . are given ' 
for the year. 
Beyer, Samuel W. Mineral Production in Iowa in 1906. (Iowa 
Geol. Surv., Vol. XVII, pp. 11-25, Des Moines, 1907.) 
Statistics by counties are given of the mine products of 
the year. ' 
Beyer, Samuel W. Mineral Production in Iowa in 1907. (Iowa 
Geol. Surv., VoL XVIII, pp. 11-28, Des Moines, 1908.) 
Beyer, Samuel W. Mineral Production in Iowa in 1908. 
(Iowa Geol. Surv., VoL XIX, pp. 1-20, Des Moines, 
1909.) Statistics by counties are given of the mine-out-
put of the year. 
[Beyer, Samuel W.] Mineral Production in Iowa in 1909 and 
1910. (Iowa . Geol. Surv., Vol. XXI, pp. 1-28, Des 
Moines, 1912.) . Statistics for each of the two years are 
given. 
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• Beyer, Samuel W. Peat Deposits in Iowa. (Iowa Geol. Surv., 
Vol. XIX, pp. 689-730, Des Moines, 1909.) 'rhe follow-
ing topics are discussed: 
Introduction, peat defined, properties of peat, occurrence, . 
mode of accumulation, peat plants, rate of growth of . 
peat, composition of Iowa peat, heat-value of Iowa peat, 
methods of preparing peat for market, cut~peat, ma-
chine-peat, briquette-peat, uses of peat as a fuel, minor 
uses of peat, uses for other purposes, table showing lo-
cation, acreage, depth and dr~inage of Iowa peat bogs, 
table showing location and description of samples 'of 
Iowa peat, table showing chemical and calorimetric 
analyses of Iowa peat. 
Of special value are the carefully estimated :figures on the 
acreage of peat deposits. 
Beyer, Samuel W. Physical Tests of Iowa Limes. (Iowa Geol. 
Surv., Vol. XVII, pp. 91-150, Des Moines, 1907.) The 
aspects of the subject ~iscussed are: 
General considerations, white versus brown limes, white 
versus argillaceous or siliceous limes, slaking, setting 
and hardening, lime-mortars, sands. 
Test of lime-mortars, high-calcium white limes, lime: from 
Mason City, lime from Spring:fielq, Missouri, magnesian 
and dolomitic limes, Eagle Point, Iowa, brown lime, 
Mason City brown lime, Maquoketa white lime 
(dolomitic), Excelsior white lime (dolomitic), new-
process lime, Viola, Iowa, resume. 
Beyer, Samuel W. Report of Assistant Geologist for 1898. (Iowa 
Geol. Surv., Vol. IX, pp. 28-29, Des Moines, 1899.) The 
work of the year is reviewed. 
Beyer, Samuel W. Report of Assistant Geologist. (Iowa Geol. 
Surv., Vol. X,· pp. 36-38, Des Moines, 1900.) The work 
of the year on clays is sUmmarized. 
Beyer, Samuel W. . Report of Assistant Geologist. (Iowa. Geol. . 
Surv., XI, p. 35, Des Moines, 1901.) A brief statement 
is made of the work ~ccomplished during the year on 
the clay de.posits of the state. 
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Beyer, S.amuel W. Sioux Quartzite and Certain Associated · 
Rocks. (Iowa Geol. Surv., Vol. VI, pp. 67-112, Des 
Moines, 1897.) The phenomena described are chiefly 
as follows: 
Introduction, area, topography. 
Special area considered, geological formations, Niobrara 
chalk, Sioux quartzite, slates, relation of slate to quartz-
ite, thickness of quartzite formation, diabase. 
Petrographic description of eruptive rocks; olivine diabase, 
mineralogical composition, feldspar,alteration prod-
ucts, augite, alteration products, olivine, biotite, horn-
blen,de, apatite, magnetite, general ' alteration of the 
rock, chemical composition, structure. 
Petrographic description of quartzite and slate; quartzite, 
mineralogical constitution; slates, mineralogical con-
stitution, spotted slates. 
Origin of quartzite and slates. 
Age of quartzite formation. 
Although mainly describing phenomena found just outside 
. of the state, the article is the most important one yet 
published bearing upon the age, origin and character 
of the Iowa formation. 
Beyer, S8Jmuel W. Supplementary Report on Portland Cement 
Materials in Iowa. (Iowa Geol. Surv., Bull. No.3, 
36 pp., Des Moines, 1906.) This is a preliminary paper 
giving brief statement concerning some of the more 
important cement localities in the state. 
Beyer, Samuel W., and I. A. Williams. Directory of Iowa Clay 
Workers. (Iowa Geol. Surv., Vol. XIV, pp. 621-643, 
Des Moines, 1904.) 
Beyer, Samuel W., and 1. A. Williams. Geology of Clays. EIowa 
Geol. Surv., Vol. XIV, pp. 377-552, Des Moines, 1904.) 
The topics considered are: . 
Geological distribution of clays and shales, Saint Croix sand-
stone, Oneota limestone, Saint Peter sandstone, Galena-
Trenton, Allamakee county; Maquoketa shales, Clayton 
county; Clinton county, Delaware county, Dubuque 
county, Fayette county, Winneshiek cqunty; Silurian 
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and Devonian, Oerro Gordo county, Floyd county, 
Franklin county; Oarboniferous, Lower Oarboniferous, 
Kinderhook, Des Moines county, Lee county, ,V ash-
ington county; Augusta, Saint Louis; Upper Oar-
boniferous, Ooal Measures, Adair county, Adams 
county, Appanoose county, Boone county, Dallas 
county, Decatur county, Des Moines county, Fre-
mont county, Greene county, Guthrie county, Ham-
ilton county, Hardin county, Humboldt county, 
Jasper county, ' Jefferson county, Keokuk county, 
Lee county, Lucas county, Madison county, Mahaska 
county, Marion county, M.onroe county, Montgomery 
county, Muscatine county, Page county, Polk county, 
Poweshiek county, Scott county, Story county, Taylor 
county, Union county, Van Buren county, Wapello 
county, Warren county, Wayne county, Webster county; 
Oretaceous, Oalhoun county, ' Montgomery county, 
Plymouth county, Pottawattamie county, Sac county, , 
Sioux county, Woodbury county; Pleistocene, Pre-Kan-
san or Albertan, Kansan, Illinoian, Iowan, loess, red-
clay. 
Beyer, Samuel W., and Ira A. Williams. Geology of Quarry 
Products. (Iowa Geol. Surv., Vol. XVII, pp. 189-588, 
Des Moines, 1907.) The subjects treated at length are: 
Notes on geological section of Iowa, Sioux quartzite, Oam-
brian sandstone, Prairie du Ohien limestone, St. Peter 
sandstone, Platteville and Galena limestones, Maquo-
keta shales, Niagara limestones, Devonian system, 
Lower Oarboniferous, Mississippian, Pennsylvanian 
series, Permian series, Oretaceous system, Pleistocene 
deposits'. 
Geology of Iowa quarry-products, Proterozoic, Sioux quartz-
ite; Oambrian system, Potsdam series, Saint Oroix sand-
stone; Ordovician system, Prairie du Ohien limestone, 
Allamakee county, Olayton county, Dubuque, Fayette, 
Howard, Jackson, Winneshiek counties; Silurian sys-
tem, Niagara limestone, Bren;ler, Buchanan, Oedar, 
lime, Olayton, Olinton, Delaware, Dubuque, Fayette, 
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Jackson, Johnson, Jones counties, Stone City, Anamosa, 
State Quarry, Linn, Scott, Winneshiek counties. 
Devonian system, Benton, Black Hawk, Bremer, Buchanan, 
Butler, Cedar, Cerro Gordo counties; Lime Creek shales, 
Chickasaw, Fayette, Floyd, Franklin, Howard, John-
son, Linn, Mitchell, Muscatine, Scott, Worth counties. 
Carboniferous, Lower Carboniferous, Mississippian, Kinder-
hook limestone, Des Moines, Franklin, Grundy, Hardin, 
Humboldt, Marshall counties. Quarry industry, test of 
Le Grand stone. Tama county, Washington county; 
Osage limestone, Des Moines, Keokuk, Lee, Louisa, Van 
Burep., Wa'shington counties; Saint Louis limestone, 
Des Moines, Hamilton, Henry, Humboldt, Jefferson, 
Keokuk, Lee, Mahaska, Marion counties; tests of'stone, 
Pocahontas, Story, Van Buren, Wapello, Washington, 
Webster counties. 
Upper Carboniferous, Pennsylvanian, Des Moines stage, Ap-
panoose, Dallas, Davis, Guthrie, Hardin, Iowa, Jasper, 
Red-Rock sandstone, Lucas, Marion, Marshall, Mus-
'catine, Polk, Wayne, Webster counties. 
Missouri stage, Adair, Adams, Cass, darke, Dallas, Decatur, 
Fremont, Guthrie, Harrison, 'Madison counties. 
Analyses of shale and limestone of Mills, Montgomery, 
Page, Pottawattamie and Taylor counties; Permian sys-
tem, Webster county; Cretaceous systerri, Calhoun, Cass, 
Guthrie, Pottawattamie, Plymouth, W oodbnry and Sac 
counties. Pleistocene system. 
Analyses of Iowa coals; analyses of lim~stone and chalks; 
analyses of clays, shales and marls; tests of Iowa build-
ing-stones, directory of Iowa limestone quarries by 
counties; directory of Iowa' sandstone quarries by coun-
ties. 
Bely'er, Samuel W., and I. A. Williams. Materials and Manu-
facture of Portland Cement. (Iowa Geol. Surv., Vol. 
XVII, pp. 29-85, Des Moines, 1907.) The following 
topics are described: 
Introduction. 
Complex cements, classes of silicate cement $, pozzuolanic, 
. hydraulic, natural, Portland cements; Portland cement, 
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definition, composition and constitution, raw materials 
for Portland cement, general considerations, raw ma-
terials actually in use, argillaceous limestone, pure 
hard-limestone, soft limestone, chalk, fresh-water marls, 
alkali 'waste, blast-furnace slag, clays and shalesl slate. 
Factors determining the value of deposits of cement mate-
rials, methQds and cost of excavation of the raw ma-
terials, quarrying, mining, dredging, cost of raw ma-
terials at the mill. 
Methods of manufacture, preparation of mixture for kiln, 
drying raw materials, percentage of water in raw ma-
terials, methods and cost of drying, grinding and mix-
ing, dry-methods, wet-methods, composition of mixture, 
burning the mixture, summary of burning process, 
theoretical fuel requirements, losses of heat in practice, 
actual fuel requirements, and output, effect of com-
position on burning, character of kiln coal, drying coal, 
pulverizing coal, total cost of coal preparation, clinker 
grinding, addition of gypsum, constitution of Portland 
cement, testing of raw materials to determine avail-
ability for manufacture of Portland cement, methods of 
testing, analysis of limestone, process of analysis, 
treatment of siliceous residue, analysis of clays, inter-
pretation of analysis, determination of hydraulic factor, 
calculation of cement mixtures. . 
Beyer, Samuel W., and 1. A. Williams. Technology of Clays. 
(Iowa Geol. Surv., Vol. XIV, pp. 29-318, Des Moines, 
1904~ ) The following topics are discussed at length: 
Technology of clays, definition, origin, classification, pri-
mary residual clays, secondary clays, clays deposited in 
still water, deposited from running water, deposited by 
glacial action, deposited by wind. 
Composition and chemical properties, kaolinite and pholer-
ite, clay substance, properties of kaolinite, impurities of 
clays, silica, feldspar and mica, iron, lime, magI).esia, 
alkalis, organic matter, uncommon constituents. 
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Physical properties of clays, raw clays, structure, color, 
fuel, slaking, strength, bonding-power, plasticity, 
shrinkage, porosity, specific gravity, fineness of grain, 
burnt clays, fusibility, fusibility defined, effect of chem-
ical composition, effect of physical condition, methods 
of expressing, methods of measuring, table of Seger's 
cones, methods of preparing clay for fusion-tests, table 
showing fusion-temperatures for Iowa clays. 
Processes in manufacture of clay wares, winning of raw · 
material, surface digging, quarrying, mining, trans-
portation of raw material in works, preparation of raw 
material, dry way, blake-crusher, rolls, disintegrators, 
dry~pans, ball-mills, wet method, wet-pan, pug-mill, 
soaking pit, sareens, inclined stationary, inclined vibrat-
ing dunlap, formation of clay wares, manufacture of 
brick, soft mud, stiff mud, cutting-tables, repressing, 
dry-press, manufacture of drain-tile and building-block, 
manufacture of sewer-pipe, manufacture of pottery, 
wedging, jolly, stoneware glazing, salt, slip, bristoL 
Properties of clays used in manufacture of foregoing classes 
of wares, soft-mud brick, stiff-mud brick, drain-tile and 
hollow-block, sewer-pipe, earthenware, stoneware, dry-
ing of clay wares, general consideration, practical con-
sideration in drying clays, types of dryers, outside air-
drying, the· hot-floor, sewer-pipe or slatted floor, periodic 
or chamber dryer, continuous tunnel-dryer, direct, fuel 
for purpose, waste gases from other processes, indirect, 
radiation from heated brick-work, steam-heated sur-
faces, summary; burning of clay wares, combustion of 
fuel, general discussion, practical consideration, 
changes which occur in burning of clays, water-smoking, 
stage of oxidation, vitrification, types of kilns, intermit-
tent kilns, updraft, .temporary, English clamp, Ameri-
can scove, permanent, direct, rectangular, round, pot-
tery, semi-muffle, muffle, downdraft, direct round, single 
stack, multiple stack, direct rectangular, single stack, 
multiple stack, muffle, continuous. 
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Beyer, Samuel W., and L. E. Young. Geology of Monroe . 
County. (Iowa Geol. Surv., Vol. XIII, pp. 353-433, Des 
Moines, 1903.) The following subjects are considered: 
Introduction, location and area, previous geological work. 
Physiography, topography, general features, table of ele-
vations, drainage, Des Moines river system, Cedar river, 
Coal creek. 
Stratigraphy, general relations of strata, general features, 
table of formations, geological formations; Mississip-
pian series, St_ Louis stage; Pennsylvanian series, Des 
Moines stage, Monroe beds, Appanoose beds, Charitoh 
conglomerate; Pleistocene ,deposits, pre-Kansan, Kan-
san, loess, recent. 
Economic geology, coal, historical sketch, importance of the 
industry, coal-basins, Miller creek district, Smoky hol-
low, Foster district, Hiteman, Cedar creek .mines, Hock-
ing, Hilton, Bluff creek district, mining methods, sys-
tem, ventilation and drainage, haulage, gaging and ar-
rangementof bottom, pithead machinery, grading and 
loading, power-plants, transportation and markets, 
coal-tests, analyses, calorimetry; clays, building-stones, 
builders' and molders' sand, road-materials, soils, po-
table waters . . 
Forest trees arid shrubs of Monroe county. 
Bibliographic index of North American carboniferous inverte- . 
brates. S. Weller. (Bull. U. S. G. S., No. 153, 653 pp., 
1898.) 
Bibliography. 
Annotated bibliography of Iowa geology and mining. C. 
R. Keyes. (Iowa Geol. Surv., XXII, . 1913.) 
Bibliographic index of North American carboniferous in-
vertebrates. S. Weller. (Bull. U. S. G. S., No. 153, 
653 pp., 1898.) 
Bibliography of Iowa coals. J. H. Lees. (Iowa Geol. Surv.: 
XIX, 659-687, 1909.)' 
Bibliography of Iowa geology. C. R. Keyes. (Iowa Geol. I 
Surv., I, 209-464, 1893.) 
Bibliography of Iowa peat. J. H. Lees. (Iowa Geol. Surv., 
XIX, 731-733, 1909.) 
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Epoch in history of American science. C. R. Keyes. (An-
nals of Iowa, Historical Quarterly, (3), II, 345-364, 
1896.) 
Iowa scientist and his work. C. R. Keyes. (Annals of 
Iowa, Historical Quarterly, IV, 383-392, 1900.) 
Bibliography, annotated of Iowa Geology and mining. C. R. 
Keyes. (Iowa Geol. Surv., XXII, 1913.) 
Bibliography of Iowa coal. J. H. Lees. (Iowa Geol. Surv., XIX: 
659-687, 1909.) . 
Bibliography of Iowa geology. C. R. Keyes. (Iowa Geol. Surv., ·· 
I, 209-464, 1893.) 
Bibliography of Iowa peat. J. H: Lees. (Iowa Geol. Surv., XIX, 
731-733, 1909.) 
Bibliography of North American paleontology, 1888-1892. C. R. 
Keyes. (U. S. Geol. Surv., Bull. 121, 250 pp., 1894.) 
Bierbauer, Bruno. Check List of Paleozoic Fossils of Wiscon-
sin, Minnesota, Iowa, Dakota and Nebraska. (Bull. 
Minnesota Acad. Nat. Sci., Vol. III, pp. 206-247, Min-
neapolis, 1888.) Many of the species described from 
Iowa are listed. 
Biographical sketch of Charles Wachsmuth. C. R. Keyes. 
(American Geologist, XVII, 131-136, 1896.) 
Biography. 
Biographical sketch of Char:les Wachsmuth. C. R. Keyes. 
(American Geologist, XVII, :1,31-136, 1896.) 
Elston Holmes Lonsdale, memorial. C. R. Keyes. (Ameri-
can Geologist, XXI, 264-265, 1898.) 
Epoch in history of American science. C. R. Keyes. (An-
nals of Iowa, Historical Quarterly, (3), II, 345-364, 
1896.) 
Geological surveys of Iowa. C. R. Keyes. (Annals of Iowa, 
Historical Quarterly, (3), III, 111-121, 1897.) 
Memorial ' of Charles Wachsmuth. C. R. Keyes. (Proc. Iowa 
Acad. Sci., IV, 13-16, 1897.) 
Professor W. H. Barris. C. H. Preston. (American Geol-
ogist, XXVIII, 358-361, 1901.) 
Samuel Calvin. H. Foster Bain. (Journal of Geology, XIX,. 
385-391, 1911.) 
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Samuel Oalvin. George F. Kay. (Science, N. S., XXXIV, 
106-107, 1911.) 
W. J. McGee; Geologist, Anthropologist, Hydrologist. 
Oharles Keyes. (Annals.Of Iowa; an historical Quar-
terly, XI, 1913.) 
Bisbee, D. B. Nitrogen Oompounds of Soil. (Proc. Iowa Acad. 
Sci., Vol. II, p. 66, Des Moines, 1895.) Explanation is 
made of the method of the determination of nitrogen, 
as developed in connection with the work on soils of 
the state undertaken by the Iowa geological survey. 
Bissell, G. W. Selection, Installatio,Il and Oare of Power-plants. 
(Iowa Geol. Surv., Vol. XIV, pp. 349-376, Des Moines, 
1904.) The following subjects are explained : 
Selection of power-plants, requirements: power-house; ma-
chinery, boilers, desirable types, shaking grate. 
Specification for horizontal return tubular boilp.r 72 inches 
by 18 feet dimensions, material, tubes and braces, rivet-
ing construction, openings, castings, fittings, inspec-
tion and test. 
Alternate specifications for boilers 66 inches by 18 feet, 
boiler feeding, cold feed-water, feed-water heaters, 
open, closed, advantages of open heater, construction 
of open heater, requirements of open heater. 
Firing, analyses of Iowa coals, general characteristics of 
Iowa coals, calorific power of Iowa coals and other fuels, 
methods of firing. 
Engines, proportions to be observed in selection, effective 
power calculated, founda!ion for engine. 
Minor items, lagging of steam pipes, fitting self-oiling bear-
. ings, transmission belts, use of exhaust steam in heat-
ing drying room, ventilation. 
. Bissell, G. W. Selection of Power-Plants and Equipment for 
Stone Quarries in Iowa. (Iowa GeoL Sur-v., Vol. XVII, 
pp. 151-183, Des Moines, 1907.) The following topics 
are considered : 
Introductory, power-house, machinery, boilers, table of di-
mensions for boilers, specifications for horizontal 
boilers 72 lll. by 18 ft., dimensions, material, riv-
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eting, tubes and braces, supports, construction, 
openings, castings, fittings, inspection and tests, 
alternate specifications for boilers 66 and 60 in. 
by 18 ·feet, table showing capacities in horse-power of 
chimneys, boiler-feeding, use of cold-feed water, feed-
water heaters, open heater, closed heater, advantages 
of open heater, requirements 'of open heater, firing, an-
alyses of Iowa coals, general characteristics of Iowa 
coals, 'calorific power of Iowa coals and other fuels, 
cost of fuel and of steam, methods of firing, engines, 
proportions to be observed in selection, effective power 
,ca,lculated, size of engines, minor items, lagging of 
steam-pipes, oiling devices, belts, transmission of steam 
to drills. 
Gas-engine power for quarries, tests of fuels, ,tests of pro-
ducer gas-engines. 
Black Hawk County. 
Cretaceous fossils in drift. C. A. White. . (Proc. American 
Association Adv. Sci., XXI, 187-192, 1873.) 
Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol. 
Surv., XVIII, 29-360, 1908.) 
Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
. Surv., XVI, 407-453, 1906.) 
Hydraulic cement. C. A. White. (First Ann. Rep. State 
Geologist, 20-21, 1868.) . . 
Water supplies at Waterloo, Iowa. W. H. Norton. (Water-
Supply and Irrigation Papers, U. S. GeoL Surv., 148-
155, 1905.) 
Species of new genus Newberria from devonian noted. J. 
Hall. (Tenth Ann. Rep. State Geologist of New York, 
91-102, 1891.) 
Underground water resources of Iowa. W. R.. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. 
(U. S. Geol. Surv., Water Supply Paper No. 293, 994 
pp., 1912.) 
Black Hawk county, geology;. M. F . Arey. (Iowa Geol. Surv., 
XVI, 407-452, 1996.) .n ,;, 
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Blastoids. 
Description of new crinoids and blastoids from Hamilton 
group. W. H. Barris. (Proc. Davenport Acad. Nat. 
Sci., IV, 88-94, 1885.) 
Description of new species from Hamilton group. W. H. 
Barris . . (Geol. Surv. Illinois, VII, 357-365, 1883.) 
Description of new species from Iowa rocks. F. B. Meek 
and A. H. Worthen. (Geol. Surv. Illinois, II, 143-411, 
1866.) 
Description of new species from lower carboniferous of 
Iowa. F. B. Meek and A. H. Worthen. (Geol. Surv .. 
Illinois, V, 323-619, 1873.) 
New species from Burlington. F. B. Meek and A. H. W or-
then. (Proc. Acad. Nat. Sci., Phila., XXI, 83-91, 1869.) 
New species from Burlington limestone at Burlin'gton. F. B. 
Meek and A. H. Worthen. (Proc. Acad. Nat. Sci., 
Phila., XXII, 22-56, 1870.) 
New species from Burlington Hmestone of Iowa. F. B. 
Meek and A. H. Worthen. (Proc. Acad. Nat. Sci., 
Phila., XIII, 128-148, 1861.) 
New species from Kinderhook of Marshall county. C. Wach-
smuth and F. Springer. (GeoL Surv. Illinois, VIII, 157-
251, 1890.) . 
New species of blastoidea from paleozoic rocks of western 
states. B. F. Shumard. (Trans. Acad Sci., St. Louis, 
I, 238-248, 1858.) 
Bogs, flora of northern Iowa peat. L. H. PammeL (Iowa GeoL 
Surv., XIX, 735-777, 1909.) 
Bones of mammoth in Washington county; Iowa. J. Gass and 
W. H. Pratt. (Proc. Davenport Acad. Nat. Sci., III, 
177-178, 1882.) 
Boone County. 
, Analyses of coaL Rush Emery. (Geology of Iowa, II, 390-
391, 1870.) 
Analyses of Iowa coals. J. H. Lees and A. W. Hixson. 
(Iowa Geol. Surv., XIX, 476-519, 1909.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
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Clay-slide at Boone viaduct, Boone, Iowa. A. W. Merrick. 
(Journal of Western Soc. Eng., XI, 332-339, ~906.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. ·(Iowa GeoL Surv., XIX, 
21-396, 1909.) 
Coal mines at Boonsboro. C. A. White. (Second Ann. Rep. 
State Geologist, 142, 1868.) 
General description. C. A. White. (Geology of Iowa, II, 
259, 1870.) 
Geology ~f Boone county. S. W.· Beyer. (Iowa GeoL Surv., 
V, 1'7-232, 1896.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
GeoL Surv., XIV, 377-552, 1904.) 
History of coal-mining in Iowa. J. H. Lees. (Iowa Geol. 
Surv., XIX, 521-586, 1909.) 
Note on nature of cone-in-cone. C. R. Keyes. (Proc. Iowa 
Acad. Sci., III, 75-76, 1896.) 
Pentalocrinus Mirabilis, and a new American fauna. S. 
Weller and A. D. Davidson. (Journal of Geology, IV, 
166-173, 1896.) . 
Relations of Wisconsin and Kansan drift-sheets in Central 
Iowa and related phenomena. H. F. Bain. (Iowa Geol. 
Surv., VI, 429-476, 1897.) 
Sanitary analyses of some Iowa deep-well waters. J. B. 
Weems. (Proc. Iowa Acad. Sci., IX, 63-70, 1902.) 
Tests of clay products. A. Marston. (Iowa GeoL Surv., 
XIV, 555-620, 1904.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. 
(U. S. Geol. Surv., Water Supply Paper No. 293, 994 
pp., 1912.) 
Boone county, geology. S. W. Beyer. (Iowa Geol. Surv., V, 167-
232,1896.) 
Boone viaduct, Boone, Iowa, clay-slide. A. W. Merrick. (Jour-
nal of Western Soc. Eng., XI, 332-339, 1906.) 
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Border-line between geology and other sciences. G. F. Kay. 
(Proc. Iowa Acad. Sci., XVIII, p. 93, 1911.) 
Brachiopods. 
Brachiopoda. James.Rall. (Nat. Rist. New York, Pal., 
VIII, pt. i, 1-367, 1892.) 
Central Iowa. C. R. Keyes. (Proc. Acad. Nat. Sci., Phila., 
231-247, 1888.) 
Contribution to fau,na of lower coal-measures of Central 
Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., I, pt. ii, 
22-23, 1892.) 
. Des'cription of new genera and species. C. A. White and 
O. R. St.John. (Pamphlet, pp. 1-3, Iowa City, 1867.) 
Description of new species. F. B. Meek and A. R. Worthen. 
(Geol. Surv. Illinois, III, 289-565, 1868.) 
Description of new species. D. D. Owen. (Rep. Geol. Surv. 
Wis., Iowa and Minn., App., Art. i, 583-586, 1852.) 
Description of new species from Iowa. C. A. White . . (Proc. 
Boston Soc. Nat. Rist., IX, 8-33, 1865.) 
Description of new species from Iowa rocks. F. B. Meek 
and A. ~. Worthen. (Geol. Surv. -Illinois, II, 14'3-411, 
1866.) 
Description of new species from Iowa lower Carboniferous. 
F. B. Meek and A: R. Worthen. (Geol. Surv. Illinois, 
III, 289-565, 1868.) 
Description of new species of Spirifera from hamilton group, 
near Iowa City. S. Calvin. (Bull. Lab. Nat. Rist., State 
Univ. Iowa, I, 28-29, 1889.) 
Fauna of Lime creek. S. Calvin. (Am. Jour. ·Sci., (3), 
XXV, 434-436, 1883.) 
Five new species from dark shale at Independence. S. Cal-
vin. (Bull. U. S. Geol. and Geog. Burv., IV, 725-730, 
1878.) . . 
Eastern Nebraska. F. B. Meek. (Final Report U. S. Geol. 
Sur., Neb., pt. ii, 83-245, 1872.) 
Kinderhook faunal studies; II, fauna of Chonopectus sand-
stonEp at Burlington, Iowa. S.Weller. (Trans. St. Louis 
Acad: Sci., X, 57-129, 1900.) 
15 
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Kinderhook faunal studies; III, faunas of beds Nos. 3 to 7 at 
Burlington, Iowa. S. Weller. (Trans. Acad. Sci., St. 
Louis, ;XI, 147-214, 1901.) 
Lime Creek fauna of Iowa in southwestern United States and 
northern Mexican region. C. R. Keyes. (Proc. Iowa 
Acad. Sci., XIII, 197-198, 1907.) 
List of Carboniferous fossils from Des Moines. C. R. Keyes. 
(Iowa Geol. Surv., VII, 330-335, 1897.) 
Lower carboniferous and coal measure species. C. A. White 
and O. H. St. John. (Trans. Chicago Acad. Sci., I, 115-
127, 1867.) 
New genera and species from "yellow" sandstones at Bur-
lington. A. Winchell. (Proc. Acad. Nat. Sci., Phila.! 
225,1863.) 
New species from Burlington. C. A. White. (Boston Jour. 
Nat. Hist., VII, 209-235, 1860.) 
New species from Burlington. C. A. White and R. P. Whit-
field. (Proc. Boston Soc. Nat. Hist., VIII, 289-316, 
1862.) , 
New species from Burlington. A. Winchell. (Proc. Acad. 
Nat. Sci., Phlla., XVII, 109-133, 1865.) 
New species from devoniano J. Hall and R. P. Whitfield . 
. New York State Ca~ . Nat. Hist., 23rd Ann. Rep. 223-
239, 1873.) 
New species from Devonian at Davenport. W. H. Barris. 
(Proc. Davenport Acad. Nat. Sci., II, 282-288, 1878.) 
New species from Iowa. C. A. White. (Rep. Geog. and 
Geol. Expl. and Surv. W. 100 Merid., IV, 1-219, 1875.) 
New species from Iowa. C. A. White. (f-'welfth Ann. Rep. 
U. S. Geol. and Geog. Surv. Terr., 155-171, 1883.) 
New species from lower carboniferous rocks of Iowa. A. H. 
I Worthen and 'F. B. Meek. (Geol. Sur. Illinois, VI, 489-
532, 1875.,) 
New species of paleozoic fossils. S. Calvin. (Bun. Lab. Nat. 
Hist. State Univ. Iowa, I, 173-181, 1890.) 
New species from paleozoic rocks of Iowa. 'C. A. White. 
(Proc. Acad. Nat. Sci., PhiLa., XXVIII, 27-34, 1877.) 
. 
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Noted from various parts of Iowa. J. N. Nicollet. (Sen. 
Doc., 26 Cong., 2nd Sess., V, pt. ii, No. 237. 1841.) 
Notes on synonymy, characters and distribution of Spirifera 
parryana Hall. S. Calvin. (Bull. Lab. Nat. Hist. State 
Univ. Iowa, I, 19-28, 1888.) . 
Paleont'ology of Missouri, pt. ii, C. R. Keyes. (Missouri 
Geol. Surv., V, 266 pp., 1894.) 
Paleontology of New York. J. Hall. (Nat. Hist. New York, 
Paleontology, IV, 422, 1867.) A number of references 
are made to fossils occurring in Iowa. 
Paleozoic fossils of Maryland. C. R. Keyes. ( Johns Hop-
kins University Circulars; XI, 28-29, 1891.) 
Preliminary notice of Newberria, a new genus of brachio-
pods. J . Hall. (Tenth Ann. Rep. State Geologist of 
. New York, 91-102, 1891.) Species· from Iowa noted. 
Producti found in western states and territories, with de-
scription of twelve new species. J . G. Norwood and H. 
Pratten. (Jour. Acad. Nai. Sci., Phila., (2), III, 5-22, 
1855.) 
Review of progress of American invertebrate paleontology 
for year 1890. C. R. Keyes. (Arrierican Naturalist, 
XXV, 327-333, 1891.) 
Species mentioned from Iowa. R. P. Whitfield. (Bull. Mus. 
Nat. Hist., I, 39-97, 1882.) 
Synonymy of two species of Spirifera. S. A. Miller. (Proc. 
Davenport Acad. Nat. Sci., II, 220-221, 1878.) 
Two new species from devoniano C. R. Keyes. (Proc. Acad. 
Nat. Sci., Phila., 247-248, 1888.) 
Two unique spirifers from devonian strata of Iowa. S. 
Calvin. (Bull. Lab. Nat. Hist., State Univ. Iowa, II, 
165-167, 1893.) 
Braddyville Limestone (Atchison). Carboniferous section of 
southwestern Iowa. G. L. Smith. (Iowa Geol. Surv., 
XIX, 605-657, 1909.) 
Brainard Shales. 
Geology of Delaware county. S. Calvin. (Iowa Geol. Surv., 
VIII, 119-199, 1898.) 
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Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv.; XV, 433-546, 1905.) 
Geology of Jackson county. T. E . Savage. (Iowa. Geol. 
Surv., XVI, 563-649, 1906.) 
Geology of Winneshlek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37~146, 1906.) 
Maquoketa shales in Delaware county. S. Oalvin. CProc. 
Iowa Acad. Sci., II, 40-42, 1895.) 
Sundry provincial and local phases of general geological 
section of Iowa. O. R. Keyes. EProc. Iowa Acad. Sci., 
XIX, ,147-151, 1912.) 
Brecciated character of St. Louis limestone. O. H. Gordon. 
(American Naturalist, XXIV, 305-313, 1890.) 
Bremer County. 
Devonian fishes of Iowa. O. R. Eastman. (Iowa Geol. Surv., 
XVIII, 29-360, 1908.) 
Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology of quarry products. S. W. Beyer and I. A. Williams. 
. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Hydraulic cement. O. A. White. (First Ann. Rep. State 
Geologist, 20-21, 1868.) 
Sanitary analyses of some Iowa deep-well waters. J. B. 
Weems. (Proc. Iowa Acad. Sci., IX, 63-70, 1902.) 
Underground water resources of Iowa. W. H. Norton. 
. (Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W . H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp.) 
1912.) 
Bremer county, geology. W. H. Norton. (Iowa Geol. Surv., 
XVI, 319-405, 1906.) 
Brick. 
AnaJyses of certain clays used for making paving brick for 
Oedar Rapids. O. O. Bates. (Proc. Iowa Acad. Sci., 
IX, 61-63, 1902.) 
Brick and other clays of .Des MoineH. O .. R. Keyes. (Proc. 
Iowa Acad. Sci., I, pt. ii" 29, 1892.) 
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Geology of Page county. S. Calvin. (Iowa Geol. Surv., XI, 
397 -468, 1901.) 
Tests of clay products. A. Marston. (Iowa Geol. Surv., 
XIV, 555-62b, 1904.) 
Brick, paving, analyses of certain clays used for Cedar Rapids. 
C. O. Bates. (Proc. Iowa Acad. Sci., IX, 61-63, 1902.) 
Bridging Mississippi, report. G. K. Warren.' (Rept. U. S. Army 
Eng., 1878-9, IV, pt. ii, 916-917, 1878.) 
Brown, F. A. Contribution to Madison County Geology. (Proc. 
Iowa Acad. Sci., Vol. XIII, pp. 203-206, Des Moines, 
1906.) A detailed description of the Missouri rocks is 
given, together with a list of the fossils found. 
Bryozoan, notice of new genus and species of lower carbonifer-
ous. R. P. Whitfield. (Bull. American Mus. Nat. Hist., 
XX, 469, 1904.) 
Bryozoans. 
List of carboniferous fossils from Des Moines . . C. R. Keyes. 
(Iowa Geol. Surv., VII, 330-335, 1897.) 
New species. E. O. Ulrich. (Geol. Surv. Illinois, VIII, 283-
688,1890.) 
Notice of new genus and species of lower carboniferous 
bryozoan. R. P. Whitfield. (Bull. American Mus. Nat. 
Hist., XX, 469, 1904.) 
Observations on genus Archimedes. J. Hall. (Proc. Ameri-
can Assoc. Adv. Sci., 170-180, 1857.) 
Buchanan County . 
• Buchanan gravels; an interglacial deposit in Buchanan 
county. S. Calvin. (American Geologist, XVII, 76-78, 
1896.) 
Dark shales and fossils at Independen(\e, Iowa. S. Calvin. 
(Bull. U. S. Geol. and Geog. Sur., IV, 725-730,1878.) 
Devonian rocks. S. Calvin . . (Alnerican Geologist, VIII, 
142-145, 1891.) 
Geological reconnaissance in Buchanan county, Iowa. (Bull. 
. Lab. Nat. Rist., State Univ. Iowa, II, 177-189, 1893.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv , 
VIII, 201-253, 1898.) 
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Geology of quarry products. S. W. Beyer and I. A. Will-
iams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
New genus of corals from devoniano C. L. Webster. (Ameri-
can Naturalist, XXIII, 710-712, 1889.) 
New species of paleozoic fossils. ' S. Calvin. (Bull. Lab. 
Nat. Hist. State Univ. Iowa, I, 178-179, 1890.) 
Notes on geology. J. D. Whitney. (Geology of Iowa, I, 295-
296,1858.) 
Present phase of pleistocene problems in Iowa. S. Calvin. 
(Bull. Geol. Soc. America, XX, 133-152, 1909.) 
Underground ' water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. 
(U. S. Geol. Surv., Water Supply Paper No. 293, 994 
pp., 1912.) 
Underground waters of Buchanan county. M. F. Arey. (U. 
S. Geol. SUry., Water Supply Paper No. 293, 281-285, 
1912.) 
Underground waters of Buchanan county. M. F. Arey. (Iowa 
Geol. Surv., XXI, 333-338, 1912.) 
Buchanan county, Buchanan gravels; an interglaci-al deposit. S. 
Calvin. (Proc. Iowa Acad. Sci., III, 58-(iO, 1896.) 
Buchanan county, geological reconnaissance. S. Calvin. (Bull. 
Lab. Nat. Hist., State Univ. Iowa, II, 177-189, 1893.) 
Bucha.nan county, geology. S. Calvin. (Iowa Geo'l. Surv., VIII, 
201-253, 1898.) 
Buchanan county, underground waters. M. F. Arey. (Iowa 
Geol. Surv., XXI, 333-338, 1912.) 
Buchanan county, underground waters. M. F. Arey. (U .. S. 
Geol. Surv., Water Supply Paper No. 293, 281-288, 
1912.) . 
Buchanan gravels; an interglacial deposit in Buchanan eounty. 
S. Calvin. (American Geologist, XVII, 76-78, 1896.) 
Buchanan Gravels (Yarmouth). ' 
Buchanan gravels, an interglacial deposit in Buch~nan coun-
ty, Iowa. S. Calvin. (Proc. Iowa Acad. Sci., III, 58-
60, 1896.) 
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. Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
Surv., XVI, 407-452, 1906.) . 
Geology of Bremer county. W. H. Norton. (Iowa Geo!. 
Surv., XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, 201-253, 1898.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-59,1910.). 
Geology of Cedar county. W. H. Norton. (Iowa Geol. Surv., 
XI, 279-389, 1901.) . 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol. Surv., 
VII, 117c195, 1897.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-306, 1906.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. Surv., 
VIII, 119-199, 1898.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. (Iowa 
Geol. Surv., X, 379-651, 1900.) 
Geology of Fayette county. T. E. Savage. (Iowa GeoL Surv., 
XV, 433-546; 1905.) 
Geology of Franklin county. I. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) 
Geology of Grundy county. M. F. Arey. (Iowa Geol. Surv., 
XX, 61-95, 1910.) 
Geology of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) 
Geology of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-79, 1903.) 
Geology of Humboldt county. T. H. Macbride. (Iowa Geol. 
Surv., IX, 109-154, 1899.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., V, 
33-112. 1896.) 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Surv., 
. XI, 55-126, 1901.) 
Geology of Mitchell county .. S. Calvin. (Iowa Geol. Surv., 
XIII, 293-352, 1903.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) 
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Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Buena Vista County. 
General description. C. A. White. (Geology of Iowa, II, 
223-226, 1870.) 
Geology of Cherokee· and Buena Vista counties. T. H. 
Macbride. (Iowa Geol. Surv., XII, 303-353, 1902.) 
GeolQgy of clays. S. W. Beyer and l. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Underground water resources of Iowa. W. R. Norton. 
(Iowa Geo1. Surv., XXI, 29-1214," 1912.) 
Unde~ground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water S1,lpply Paper No. 293, 994 pp., 
1912.) 
Buena Vista and Cherokee counties, geology. T. H. Macbride. 
(Iowa Geo1. Surv., XII, 303-353, 1912.) 
Buffalo, Iowa, description of devonil1n ichthyodorulite, Hetera-
canthus uddeni, N. Sp. J. Lindahl. (Jour. Cincinnati 
Soc. Nat. Rist., XIX, 95-98, 1897.) 
Building Stones. 
Cedar valley quarry. S. Calvin. (Eng. and Mining Jour., 
LXI, p. 544, 1896.) 
Description of Lancaster and Mineral Point quadrangles, 
Wisconsin-Iowa-Illinois. U. S. Grant and E. F. Burch-
ard. (U. S. Geo1. Surv:, Folio 145, 14 pp., "1907.) 
Description of quarries and quarry regions of Iowa. W. J . 
McGee. (Tenth Census U. S., X, Rep. Building Stones, 
256-265, 1883.) 
General references to building stones of Iowa. G. P. Merrill. 
(Stones for Building and Decorating, 453 pp., New 
York, 1891.) . 
General references to building stones of Iowa. G. P. Mer-
rill. ' (Smithsonian Ins.,' Rep. 1885-1886, pt. ii, 277-648, 
1889.) . 
Geology of Allamakee c01,lnty. S. Calvin. (Iowa Geo1. 
Surv., IV, 35-114, 1895.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geo1. 
Surv., V, 361-437, 1896.) 
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Geology of Benton county. T. E. Savage. (Iowa Geol. 
Surv., XV., 125-225, 1905.) 
Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
Surv., XVI, 407-452, 1906.) 
Geology of Boone county. S. W. Beyer. (Iowa Geol. Surv., 
V, 167-232, 1896.) . 
Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, 201-253, 1898.) . 
Geology of Butler county. M. F. Arey. (Iowa Geol. SUTV., 
XX, 1-59, 1910.) _ 
Geology of Cedar county. W. H. Norton. (Iowa Geol. Surv., 
XI, 279-389, 1901.) 
Geology of Cerro Gordo county. S. Calvin. (Iow.a Geol. 
Surv., VII, i17-195, 1897.) 
Geology of Chickasaw county. S. Calvin. · (Iowa Geol. 
Surv., XIII, 255-292, 1903.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-306, 1906.) 
Geology of Clinton county. J: A. Udden. (Iowa Geol. Surv., 
XV, 369-431, 1905.) 
Geology of Dallas county. A. G. Leonard. (Iowa Geol. Surv., 
VIII, 51-118, 1898.) 
Geology of Davis county. M. F. Arey. (Iowa Geol. Surv., 
XX, 487-524, 1910.) 
Geology of Decatur county. H. F. Bain. (Iowa Geol. Surv., 
VIII, 255-314, 1898.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. Surv., 
VIII, 119-199, 1898.) 
Geology- of Dubuque county. ' C. A. White. (Geology of 
Iowa, II, 314-315, 1870.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Emmet, Palo Alto and Pocahontas counties. T. 
H. Macbride. (Iowa Geol. Surv., XV, 227-276,·1905.) 
Geology of Fayette county. T. · E. Savage. (Iowa Geol. 
Surv., XV, 433-546,1905.) , 
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Geology of Franklin county. 1. A. Williams. (Iowa Geol. . 
Surv., XVI, 453-507, 1906.) 
Geology of Grundy county. M. F. Arey. · (Iowa Geol. Surv., 
XX, 61-95, 1910.) 
Geology of Guthrie county. H. F. Bain . . (Iowa Geol. Surv., 
. VII, 4~3-487., 1897.) 
Geology of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) 
Geology of Hardin county. S.' W. Beyer. (Iowa Geol. Surv., 
X, 243-305, 1900.) . 
Geology of Harrison and Monona counties. B. Shimek. (Iowa 
Geol. Surv., XX, 271-483, 1910.) 
Geology of Henry county. T. E. Savage. (Iowa Geol. Surv., 
XII, 237-302, 1902.) 
Geology of Howard county. S. Calvin. (Iowa Geol. ·SUfV., 
XIII, 21-79, 1903.) 
Geology of Humboldt county. T. H. Macbride. (Iowa Geol. 
Surv., IX, 109-154, 1899.) 
Geology of Iowa county. ·S. W. Stookey. (Iowa Geol. Surv., 
XX, 151-186, 1910.) 
Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-649, 1906.) 
Geology of Jasper county. .1. A. 'Williams; (Iowa Geol. 
Surv., XV, 277-367, 1905.) 
Geology of Jefferson county. J. A. U dden. (Iowa Geol. 
Surv., XII, 355-437, 1902.) 
Geology of Johnson county. C. A. White. (Geology of 
Iowa, II, 308-309, 1870.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
Geology of Jones county. C. A. White. (Geology of Iowa, 
II, 309-311, 1870.) , 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., V, 
33-112, 1896.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., 
IV, 255-311, 1895.) 
Geology of .Kossuth, Hancock and Winnebago counties. T. H. 







IOWA GEOLOGY AND MINING 227 
Geology of Lee county. A. H. Worthen. (Geology of Iowa, 
I, 196-197, 1858.) 
Geology of Lee county. C. A. White. (Geology of Iowa, II, 
314,1870.) . 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., ill, 
305-407, 1894.) 
Geology of Linn county. W. H. Norton. (Iowa Geol. Surv., 
IV, 121-194, 1895.) 
Geology of ~ouisa county. J. A. Udden. (Iowa Geol. Surv., . 
XI, 53-126, 1901.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of Madison county: J. L. Tilton and H. F. Bain. 
(Iowa Geol. Surv., VII, 489-539, 1897.) 
Geology of Mahaska county. H. F. Bain. (Iowa Geol. 
Surv., IV, 313-380, 1895.) 
Geology of Marion county. C. A. White. (Geology of Iowa, 
II, .315, 1870.) 
Geology of Marion county. B. L. Miller. (Iowa Geol. Surv., 
XI, 127-197, 1901.) 
Geology of Marshall county. C. A. White. (Geology of 
Iowa, II, 312-314, 1870.) 
Geology of Marshall county. S. W. Beyer. (Iowa. Geol. 
Surv., VII, 197-262, 1897.) ' 
Geology of Mills and Fremont counties. J. A. Udden. (Iowa 
Geol. Surv., XIII, 123-183, 1903.) 
Geology of Mitchell county. S. Calvin. (Iowa Geol. Surv., 
XnI, 293-352, 1903.) . 
Geology of Monroe county. S. W. Beyer and L. E. Young. 
Iowa Geol. Surv., XIII, 353-433, 1903.) 
Geology of Montgomery county. E. H. Lonsdale. (Iowa 
Geol. Surv., IV, 301-449, 1895.) 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 247-388, 1899.) 
Geology of Page county. S. Calvin. (Iowa Geol. Surv., XI, 
397-460, 1901.) 
Geology of Polk county. H. F. Bain. (Iowa Geol. Surv., 




Geology of Pottawattamie county. J. A. Udden. (Iowa 
Geol. Surv., XI, 199-277, 1901.) , 
Geology of quarry products. S: W. Beyer and 1. A. Will· 
iams. (Iowa Geol. Surv., XVII, '189-588, 1907.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) 
Geology of Scott county. C. A. White. (Geology of Iowa, 
II, 311-312, 1870.) 
Geology of Scott county. W. H. Norton. aowa Geol. Surv., 
. IX, 389-519, 1899.} 
Geology of Story county. S. W. Beyer. , (Iowa Geol. Surv., 
IX, 155,-245, 1899.) 
Geology of Tama county. T. E. Savage. (Iowa Geol. Surv., 
XIII, 185-253, 1903.) 
Geology of Van Buren county. C. H. Gordon. (Iowa Geol. 
Surv., IV, 197-254, 1895.) 
Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
Surv., XII, 439-499, 1902.) 
Geology of Warren county. J. L. Tilton. (Iowa Geol. 
Surv., V, 301-359, 1896.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115:-173, 1896.) 
Geology of Webster county. F. A. Wilder. (Iowa GeoL 
Surv., XII, 63·235, 1902.) 
Geology of Worth county. I. A. Williams. · (Iowa Geol. 
Surv., X, 315-377, 1900.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Le Claire limestone. S. Calvin. (Proc. Iowa Acad. ScL, III, 
52-58, 1896.) 
Mineral production in Iowa in 1897. N. E. Newman. (Iowa 
Geol. Surv., VIll, 28-49, 1898.) 
Mineral production of Iowa in 1898. S. W. Beyer. (Iowa 
Geol. Surv., IX, 31-48, 1899.) 
Mineral production of· Iowa in 1899. S. W. Beyer. (Iowa 
Geol. Surv., X, 41-58, 1900.) , 
Mineral production of Iowa in 1900. S. W. Beyer. (Iowa 
Geol. Surv., XI, 37-53, 1901.) • 
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Mineral production of Iowa in 1901. S. W. Beyer. (Iowa 
Geol. Surv., XII, 37-61, 1902.) , 
Mineral production of Iowa in 1902. S. W. Beyer. (Iowa 
Geol. Surv., XIV, 7-~6, 1904.) 
Mineral production of Iowa in 1903. S. W. Beyer. (Iowa 
Geol. Surv., XIV, 645-655, 1904.) 
Mineral production in Iowa in 1904. S. W. Beyer. (Iowa 
Geol. Surv., XV, 15-32, 1905.) 
Mineral production in Iowa in 1905. S. W. Beyer. (Iowa 
Geol. Surv., XVI, 17-36,1906.) 
Mineral production' in Iowa in 1906. S. W. Beyer. (Iowa 
Geol. Surv., XVII, 11-25, 1907.) 
Mineral production in Iowa 'in 1907. S. W. Beyer. (Iowa 
Geol. Surv., XVIII, 11-28, 1908.) 
Mineral production in Iowa in 1908. S. W. Beyer. , (Iowa 
Geol. Surv., XIX, 1-20, 1909.) 
Mineral production in Iowa in 1909 and 1910. S. W. Beyer. 
(Iowa Geol. Surv., XXI, 1-28, 1912.) 
Notes on Iowa building-stones. H. F. Bain. (Sixteenth Ann. 
Rept. U. S. G. S., pt. iv, 500-503, 1895.) , 
Properties and te,sts of Iowa building-stones. H. F. Bain. 
(Iowa GeoL Surv., Vill, 369-416, 1898.) 
Quarries of Iowa. W. O. Day. (Report of Mining Industry 
of U. S. at 11th Oensus, 1890, 593-666, 1892.) 
Report of secretary on mineral production. N. E. Newman. 
(Iowa Geol. Surv., VIII, 30-49, 1898.) 
Selection of power plants and equipment for stone-quarries 
in Iowa. G. W. Bissell. (Iowa Geol. Surv., XVII, 151-
183, 1907.) 
Some recent analyses of Iowa building~stones; also of po-
table waters. N. Knight. (Proc. Iowa Acad. Sci., VIII, 
104-109, 1901.) 
St. Louis limestone in Poweshiek county. A. J. Jones. 
(Science, XXII, 307, 1893.) 
State-quarry limestone. S. Oalvin. (Proc. Iowa Acad. Sci., 
IV, 16-21, 1897.) 
Stones. W. O. Day. (Rep. of Mining Industry in United 
States at 11th Oensus in 1890, pp. 593-666, 1892.) 
" 
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Tests of Iowa . building-stones. A. Marston. .(Iowa Geol. 
Surv., XVII, 541-557, 1907.) 
Work and . scope of the geological survey. C. R. Keyes. 
(Iowa Geol. Surv., III, 47-~8, 1894.) 
Building-stones, dolomitic, from the Niagara of Iowa, some lime-
burning dolomites. G. L. Houser. (Iowa Geol. Surv., I, 
197-207, 1893.) 
Building-stones, notes . . H. F. Bain. (Sixteenth Ann. Rept., U. 
S. G. S., pt. iv, 500-503, 1895.) 
Building-stones, properties and tests of Iowa. H. F. Bain. 
(Iowa Geol. Surv., VIII, 369-416, 1898.) 
Building-stones, some recent analyses of Iowa, also of potable 
waters.' N. Knight. (Proc. Iowa Acad. Sci., VIII, 104-
109,1901.) 
Building-stones, tests. A. Marston. (Iowa Geol. Surv., XVII, 
541-557, 1907.) 
Burchard, Ernest F. ' Notes on Various Glass-sands, mainly Un-
developed. (Bull. U. S. Geol. Surv., No. 315, pp. 377-
. 379, Washington; 1907.) A deposit is noted in Wood-
bury county in the Dakota formation. 
Burchard, Ernest F. Portland Cement Materials near Dubuque, 
Iowa. (Bull. U. S. Geol. Burv., No. 315, pp. 225-231, 
Washington, 1907.) Brief notice is made of the lime-
stones and shales suitable for the manufacture of Port-
land cement. 
Burchard, E. F. Portland Cement Materials in District near 
Dubuque. (Bull. U. S. G. S., No. 522, pp.174-179, Wash-
ington, 1913.) 
Burchard, Ernest F., and U. S. Grant. Description of Lancaster 
and Mineral Point Quadrangle, Wisconsin-Iowa-Illinois. 
(U. S. Geol. Surv., Folio No. 145, 14 pp., 1907.) A small 
portion of Dubuque county is incidentally described. 
Buried loess in Story county. S. W. Beyer. (Proc: Iowa Acad. 
Sci., VI, 117-121, 1899.) 
Buried mountains of prairies. H. F. Bain. (Midland Monthly, 
V, 291-296, 1896.) 
Buried 'peat-bed in Dodge township, Union county, Iowa. T. E. 
Savage. (Proc. Iowa Acad. Sci., XI, 103-109, 1904.) 
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Euried river channels in southeastern Iowa. C. H. Gordon. 
(Iowa Geol. Surv·., III, 237-255, 1895.) 
Burlington artesian well. F. M. Fultz. (Proc. Iowa Acad. Sci., 
VI, 70-74, 1899.) . 
Burlington, Iowa, kinderhook faunal studies; faunas of beds Nos. 
3 to 7. S. Weller. (Trans. Acad. Sci., St. Louis, XI, 
147-214, 1901.) 
Burlington, Iowa, kinderhook faunal studies; II, fauna of 
Chonopectus sandstone. S. Weller: (Trans. St. Louis 
Acad. Sci., X, 57-129, 1900.) 
Burlington, Iowa, succession of fossil faunas in kinderhook . . S. 
Weller. (Iowa Geol. Surv., X, 59-79, 1900.) . 
Burli~gton Limestone. 
Attachment of Platyceras to palaeocrinoids. C. R. Keyes. 
(Proc. American Philos. Soc., XXV, 231-248, 1888.) 
Biographical sketch of Charles Wachsmuth. C. R. Keyes. 
(American Geologist, XVII, 131-136, 1896.) 
Brachiopods from various localities in Iowa. J. Hall. (Nat. 
Hist. New York, Pal., VIII, 1-367, 1892.) 
Catalogue of types and figured specimens in Paleontological 
! . collections of geological department, American museum 
of natural history; lower carboniferous to pleistocene, 
inclusive. , R. P. Whitfield and E. O. Hovey. (Bull. 
American Mus. Nat. Hist., XI, pt. 4, 357-500,1901.) 
Cement and cement materials of Iowa. E. C. Eckel and 
H. F. Bain. (Iowa Geol. Surv., XV, 33-124, 1905.) 
Central Iow~ section of Mississippian series. H. F. Bain. 
(American Geologist, XV, 317-325, 1895.) 
Certain forms of Straparollus from southeastern Iowa. C. R. 
Keyes. (American Geologist, V, 193-197, 1890.) 
Cherts of Osage series of Mississippian system. F. M. Van 
Tuyl. (Science, N. S., XXXVI, 569, 1912.) 
Classification of lower <larboniferous rocks of Mississippi 
valley. C. R. Keyes. (Pamphlet, Judd & Detweiller, 
printers, 1 ~24, Washington, 1892.) 
Descri:Qtion of fossils. James Hall. . Geology of Iowa, I, 
524-605, 1858.) 
Description of fossil fishes. 0 H. St. John and A. H. 
Worthen. (Geol. Sur. Illinois, VII, 53-264, 1883.) 
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Description of new· and remarkable fossils from paleozoic 
rocks of Mississippi valley. S. A. Miller and W. F. E. 
Gurley. (Bull. Illinois State Mus. Nat. Hist., No.8, 
1-65, 1896.) . 
Description of new species of crinoid. R. P. Whitfield. (Bull. 
American Mus. Nat. Hist., I, 7-9, 1881.) 
Description of new species' of crinoidea. J. Hall. (Boston 
Jour. Soc. Nat. Hist. VII, 251-328, 1861.) 
Description of new species of crinoids . . D. D. Owen and 
B. F. Shumard. (Rept. Geol. Sur. Wis., Iowa and Minn., 
App., Art. ii, 587-598, 1852.) 
Description of new species of crinoids from Burlington. 
F. B. Meek and A. H. Worthen. (Proc. Acad. Nat. Sci., 
Phila., XXI, 67-83, 1869.) 
De~cription of new species of fishes. O. H. St . .T ohn and 
A. H. Worthen. (Geol. Sur. Illinois, VI, 245-288, 1875.) 
Description of new species of ~chinoderms. F. B. Meek and 
A. H. Worthen . . (Proc. Acad .. Nat. Sci., Phila., XIX, 
'251-275,1868.) . 
Description of new species of fossils. F. B. Meek and A. H. 
Worthen. (Geol. Sur. Illinois, III, 289-565, 1868.) 
Description of new species of fossils. ·F. B. Meek and A. H. 
Worthen. (Geol. Sur. Illinois, V, 323-619, 1873.) 
Description of new species of fossils .. O. A. White. (Proc. 
Boston Soc. Nat. Hist., IX, 8-33, 1865.) 
Description Of new species of fossils. O. A. White and 
O. H. St. John. (Trans. Ohicago Acad. Sci., I, 115-127, 
1867.) 
. Description of new species of fossils from Iowa rocks. F . B. 
Meek and 4. H. Worthen. (Geol. Sur. Illinois, II, 143-
411,1866.) 
'Description of some new species of invertebrates from 
paleozoic rocks of Illinoi and adjacent states. S. A. 
Miller and W. F. E. Gurley. (Bull. Illinois State Mus. 
Nat. Hist., No.3, 1-81, 1894.) 
Des Moines county. A. H. Worthen. (Geology of Iowa, 
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Erosion during deposition of Burlington limestone. F. M. 
Fultz. (American Geologist, XV, 128-130, 1895.) 
Evidences of disturbance during deposition of Burlington 
limestone. F. M. Fultz. (Proc. Iowa Acad'. Sci., I, pt. 
iv, 56-58, 1894.) 
Evidence of two distinct geological formations in the ' Bur-
lington limestone. W. H. Niles and Charles Wachsmuth. 
(Am. Jour. Sci., (2), XLII, 95-99, 1866.) 
Fish remains in carboniferous limestone. A. H. Worthen. 
(Proc. American Assoc. Adv. Sci., X, 189-192, 1856.) 
Formation of flint-beds of Burlington limestone. F. M. FuJtz. 
(Proc. Iowa Acad. Sci., II, 177,1895.) 
Fossils from "yellow" sandstone at Burlington, Iowa. A. 
Winchell. (Proc. Acad. Nl;tt. Sci., Phila., 225, 1863.) 
Gasteropods at Burlington, Iowa. C. R. Keyes. (Proc. 
Acad. N~t. Sci., Phila., 283-28'9, 1899.) 
General description. C. A. White. Geology of Iowa, I, 201-
209, 1870.) 
General description of characters. James Hall. (Geology of 
Iowa, I, 92-93, 1858.) 
Geology and paleontology of Burlington. C. A. White. (Bos-
ton Jour. Nat. Hist., VII, 209-235, 1860.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Geology of. Henry county. A. H. Worthen. (Geology of 
Iowa, I, 217, 1858.) 
Geology of Iowa county. S. W. Stookey. (Iowa Geol. Surv., 
XX, 151-186, 1910.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., 
IV, 255-311, 1895.) 
Geology of Lee county. A. H. Worthen. (6-eology of Iowa, 
I, 195-196, 1858.) , 
Geology of , Lee county: ' C. R. Ke'yes. (Iowa Geol. Surv'., 
III, 305-407, 1895.) 
Geology of Louisa county.' J. A. U dden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
Geolqgy of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) 
16 
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Geology of quarry products [limes]. S. W. Beyer and I. A. 
Williams. ' (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Tama county. T. E. Savage. (Iowa Geol. Surv., 
XIII, 185-253, 1903.) 
Geology of Van Buren county. C. H. Gordon. (Iowa Geol. 
Surv., IV, 197-25.4, 1895.) 
Geology of Washington county. A. H. Worthen. (Geology 
of Iowa, I, 244-245, 1858.) 
Geology,of Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Interruption during deposition of B~rlington limestone. F. 
M. Fultz. (American Geologist, XIV, 246-249, 1894.) 
Kinderhoek faunal studies; III, faunas of beds Nos. 3 to 7 
at Burlington, Iowa. S. Weller. (Trans. Acad. Sci. St. 
Louis, XI, 147-214, 1901.) 
Kinderhook stratigraphy. C. R. Keyes. (Journal of Geol-
ogy, VIII, 315-321, 1900.) 
List of fossils found in Burlington bluff. J. N. Nicollet. 
(Sen. Doc., 26 Cong., 2nd Sess., V, pt. ii, No. 237,1841.) 
Mississippian rocks of central Iowa. H. F. Bain. (Proc. 
Iowa Acad. Sci., II, 174, 1895.) 
New bryozoans. E. O. Ulrich. (Geol. Sur. Illinois, VIII, 
283-688, 1890.) 
New crinoids from Burlington. F. B. Meek and A. H. 
, Worthen. (Proc. Acad. ,Nat. Sci., Phila., XX, 335-359, 
1868.) , 
New fossils from Iowa. F. B. Meek and A. H. Worthen. 
(Proc. Acad. Nat. Sci., Phila., XIII, 128-148, 1861.) 
New species of blastoids from Burlington. F. B. Meek and 
A. H. Worthen. (Proc. Acad. Nat. Sci., Phila., XXI, 83-
91, 186'9.) 
New species of blastoids from Burlington. F. B. Meek and 
A. H. Worthen. (Proc. Acad. Nat. Sci., Phila., XXII, 
22-56, 1870.) 
New species of crinoids from Burlington. F. B. Meek and 
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New crinoids from Des Moines County. C. A. White. (Bos-
ton Jour. Nat. Rist., VII, 481-506, 1863.) 
New species of echinod~rmata and new crustacean from 
paleozoic rocks. S. A. Miller. (Bull. Illinois State Mus. 
Nat. Rist. No. 10, 1-91, 1896.) 
New species of echinoderms described from Burlington. F. 
B. Meek and A. R. Worthen. (Proc. Acad. Nat. Sci., 
Phila., XII, 378-397, 1860.) 
New species of fishes described from Iowa. J. S. Newberry 
and A. R. Worthen. (Geol. Sur. Illinois, II, 9-134, 
' 1866.) 
New species of fishes from Iowa. J. S. Newberry and A. R. 
WQrthen. (Geol. Sur. Illinois, IV, 246-374, 1870.) 
New species of fossils described from Iowa. F. B. Meek and 
A. R. Worthen. (Proc. Acad. Nat. Sci., Phila., XII, 447-
472, 1860.) 
New species of fossils from Iowa. C. A. White. (Rep. 
Geog. and Geol. E xpl. and Sur-v. W. 100 Merid., IV, 1-
219, 1 >,: ;, ) 
New specie~ of fossils from Iowa. ,' C. A. White. (Twelfth 
Ann. Rep. U. S. Geol. ,and Geog. Sur. Terr., 166-171, 
1883.) 
New spe.cies of fossils from" Chemung" at Burlington. C. 
A. White and R. P. Whitfield. (Proc. Boston Soc. Nat. 
Rist., VIII, 289-316, 1862.) 
New species of Platycrinus and other fossils from Mountain 
limestone of Illinois and Iowa. A. R . Worthen. (Trans. 
, Acad. Sci. St. Louis, I, 569-571, 1860.) 
Northward extension of Lake Valley l~mestone. C. R. Keyes. 
(Proc. Iowa Acad. Sci., XII, 169-171, 1905.) 
Note on Carboniferous faunas of Mississippi Valley in Rocky 
,Mountain region. C. R. Keyes. (Proc. Iowa Acad. ' 
Sci., XI, 258-259, 1904.) 
Notice of new genus and species of lower carboniferous 
bryozoan. R. P. Whitfield. (Bull. American Mus. Nat. 
Rist., XX, 469, 1904.) 
Observations on classification of Mississippian series. C. R. 
Keyes. (Ame'rican Geologist, XXII, 103-115, 1898.) 
'. 
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, Osage vs. Augusta. S. Weller. (American Geologist, XXII, 
12-16, 1898.) , 
Perisomic plates of crinoids. C. R. Keyes. (American 
Geologist, VII, 3'55-358, 1891.) 
Platyceras and its sedentary habits. C. R. Keyes. (Proc~ 
Iowa Acad. Sci., I, pt. ii, 23, 1892.) 
Platyceras on fossil crinoids. C. R. Keyes. (American 
Naturalist, XXII, 924, 1888.) 
Principal Mississippian section. C. R. Keyes. (Bull. Geol. 
Soc. America, III, 283-300, 1892.) 
Quarries of Iowa. W. J. McGee. ' (Eleventh Ann. Rep. U. 
S. Geol. Sur., pt. i, 312, 1892.) 
Remarkable fauna at base of Burlington limestone in north-
eastern Missouri. C. R. Keyes. (Am. Jour. Sci., (3), 
XLIV, 247-252, 1892.) 
Remarks on perisomic plates of crinoids. C. R. Keyes. 
(Am. Jour. Sci., (3), XLI, 247-248, 1891.) 
Republication of descriptions of. lower carboniferous crin-
oidea from Hall collection now in American Museum of 
Natural History, with illustrations of orginal type speci-
mens not heretofore figured. R: P. Whitfield. (Mem. 
American Mus. Nat. Hist., I, pt. i, 1-37, 1893.) 
Some lime-burning dolomites and dolomitic building-stone 
from, the Niagara of Iowa. G. L. Houser. (Iowa Geol. 
, Surv., I, 197-207, 1893.) . ' 
Some new American fossil crinoids. F. Springer. (Mem. 
Mus. Compo Zool., XXV, 117-161, 1911.) 
Study of cherts of Osage series of Mississippian system. F. 
M. Van Tuyl. (Proc. Iowa A.cad. Sci., XIX, 173-'174, 
1912.) 
Sundry proviricial and loc,al phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Synopsis of American carbonic calyptraeidae. C. R. Keyes. 
(Proc. Acad. Nat. Sci. Philadelphia, 150-181, 1890.) 
Synopsis of American paleozoic echinoids. C. R. Keyes. 
(Proc. Iowa Acad. Sci., II, 178-194, 1895.). 
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' Transition forms in crinoids and description of five new 
species. Oharles Wachsmuth and Frank Springer. 
(Proc. Acad. Nat. , Sci. Phila., 224-266, 1878.) 
Ueber das carbon des Mississippithales. C. R. Keyes. (Neues 
J ahrbuch fur Mineralogie, Geologie und Palaeontologie, 
Jahrb, 1896, I, 96-110, 1896.) 
Use of term Augusta in geology; C. R. Keyes. (American 
, geologist, XXI, 229-235, 1898.) 
Vertical range of fossils at Louisiana. Q. R. Keyes. (Proc. 
Iowa Acad. Sci., IV, 26-41, 1897.) . 
Burlington limestone, ,erosion during deposition. F. M. Fultz. 
(American Geologist, XV, 128-130, 1895.) 
Burlington limestone, evidences of disturbance during deposi-
tion. F. M. Fultz. (Proc. Iowa Acad. ScL, I , pt. iv, 
56-58, 1894.) I 
Burlington limestone, formation of flint-beds. F. M. Fultz. 
(Proc. Iowa Acad. Sci., II, '177, 1895.) 
Burlington limestone, interruption during deposition. F. M. 
Fultz. (American Geologist, XIV, 246-249, 1894.) 
Burnt. clay for roads in the west. C. R. Keyes. (American 
Monthly Review of Reviews, XXV, 72-74, 1902.) 
Butler county, geology of Butler county. M. F. Arey. (Iowa 
GeoL Surv., XX, 1-59, 1910.) 
Geology of quarry products. S. W. Beyer and I. A. Will-
iams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Underground water resources of Iowa. W. H. Norion. 
(Iowa Geol. Surv., XXI, 29-1214, '1912.) 
Underground water resources of Iowa. W. H. Norion. 
(U. S. Geol. Surv., Water Supply Paper No. 293, 994 
pp., 1912.) 
Butler county, geology. M. F. Arey. (Iowa ·Geol. Surv., XX, 
1-59, 1910.) . 
Calamine. Annotated catalogue of minerals. C. R. Keyes. 
(Iowa Geol. Surv., I, 181-196, 1893.) 
Calciferous Sandstone. (See Ozarkian Series.) 
Calcite. Annotated catalogue of minerals. C. R. Keyes. (Iowa 
Geol. Surv., I, 181-196, 1893.) 
'. 
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Geology of Boone county. S. W. Beyer. (Iowa Geol. Surv., 
V, 167-232, 1896.) ' 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409·492, 1894.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. SUn'., X, 379-651, 1900.) , 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Su~., III, 
. 305-407, 1894.) 
Geology of Louisa county. J. A. U dden. (Iowa Geol. 
Surv., XI, 53-126, 1901.) 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
8urv., IX, 247-388,1899.) 
Geology 6f Van Buren county. C. H. Gordo.n. (Iowa Geol. 
, Surv., IV, 197-254, 1895.) 
Geology of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 63-235, 1902.) 
'Lead and zinc deposits of Iowa. A. G. ' Leonard. (Iowa 
Geol: Surv., VI, 9-66, 1897.) 
Note on nature of cone-in-cone. C. R. Keyes. (Proc. Iowa 
Acad. Sci., III, 75-76, 1896.) 
Recent finds described in detail. C. R. Keyes. (Proc. 
Iowa Acad. Sci., I, pt. iii, 19-22, 1893.) 
Calhoun county. General account ' of surface features. O. H.·St. 
John. (Geology of Iowa, II, 146-150, 1870.) 
Geology of clays., S. W. Beyer and I. A. Williams: (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of quarry products. S. W. Beyer and I. A. Will-
iams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Underground water resources of Iowa. vy. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
, S. Geol. Surv:, W'ater Supply Paper No. 293, 994 pp., 
1912.) 
Call, R. Ellsworth. Artesian Wells in Iowa. (Science, Vol. 
XIX, pp. 310-311, New York, 1892.) A summary of the 
knowledge is presented concerning the localities where 
deep-borings for artesian-waters have been ma9.e. 
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Call, R. Ellsworth. Artesian Wells in Iowa. (Proc. Iowa Acad. 
Sci., Vol. I, pt. ii, 57-63, Des Moines, 1892.) An ab-
stract of other published notes on artesian wells in 
Iowa, a sketch-map of their location, and several typical 
sections are given. 
Call, R. Ellsworth. Sketch of Physical Geography of Iowa. 
(Annual Report of Iowa Weather and Crop Service, 
1890, pp. 12-18, Des Moines, 1891.) A short account of 
the surface features of Iowa is giv~n, with map of the 
~hief hydrographic basins of the state. 
Call, R. Ellsworth. ' Chemistry of Iowa Artesian-Waters. (Mop.th-
ly Rev. Iowa Weather and Crop Service, Vol. II, No.2, 
pp. 1-5, Des Moines, 1892.) Results of analyses of the 
waters, as determined by different chemists, of various 
wells in the state are'tabulated. 
Call, R. Ellsworth. Fossils of Iowa loess. (American Naturalist, 
Vol. . XV, pp. 585-586, Philadelphia, 1881.) Certain 
species found in the bluffs of the Missouri river are 
noted. 
Call, R. Ellsworth. Iowa Artesian Wells. (Monthly Rev. Iowa 
Weather and Crop Service, Vol. III, No.3, pp. 1-15, Des 
Moines, 1892.) This is a brief sketch of the conditions 
governing artesian flows, with ,geological notes of dif-
ferent wells throughout the state. An accompanying 
sketch-map shows the location of the chief wells. 
Call, R. Ellsworth. Loess of North America. (American ,Nat-
uralist, Vol. XVI, pp. 369-381, Philadelphia, 1882.) A 
number of references are ml:\,de to the occurrence of 
loess in Iowa. 
Call, R. Ellsworth. Natural Gas in Iowa. (Iow.a Weather and 
Crop Service, Vol. III, pp. 6-7, Des Moines, 1892.) Men-
tion is made of the several reported occurrences of nat-
ural gas in Iowa. 
Call, R. Ellsworth. Preliminary Paper on Artesian Wells in Iowa. 
(Monthly Review of Iowa Weather and Crop Service, · 
Vol. II, No. iv, pp.1-6, Des Moines, 1891.) Tabl~s of the 
wells of the state, their location, depth and character of 
the waters are given. 
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Call, R. EllSworth. Loess in Central Iowa. " (American Natural-
ist, Vol. XV, pp. 782-784, Philadelphia, 1881.) An-
nouncement is made of its occurrence at Des Moines. 
Also a list of some fossils found in it is given. 
Call, R. Ellsworth, C. R. Keyes and. Quaternary Section Eight 
Miles Southeast of Des Moines, Iowa. (Proc. Iowa 
Acad. Sci., Vol I, pt. ii, p. 30, Des Moines, 1892.) De-
scription i given of a section near the terminal moraine 
of the Wisconsin drift, near Des Moines. " 
Call, R. Ellsworth, W. J. McGee and. Loess and Associated De-
posits of Des Moines. (Am. Jour. Sci., (3), XXIV, pp. 
202-223, New Haven, 1882.) 
Calvin, Samuel Additional Notes on the Devonian Rocks of Bu-
chanan County, Io"wa. (A:merican Geologist, Vol. VIII, 
pp. 142-145, Minneapolis, 1891.) A detailed description 
of the different beds belonging to the Devonian section, 
as found in Buchanan county, is given. 
Calvin, Samuel. Aftonian Age of Aftonian Mammalian Fauna. 
(Proc. Iowa "Acad. Sci., Vol. XVII, pp. 177-180, Des 
Moines, 1910.) "The question discussed is why the re-
"mains are not older than the Aftonian. The bones are 
not abraded to the slightest degree. 
Calvin, Samuel. Aftonian Gravels and their Relations to Drift-
sheets in Region about Afton Junction and Thayer. 
(Proc. Davenport Acad. Sci., Vol. X, pp. 18-30, Daven-
port, 1907.) The evidence set forth shows two things: 
"First, in certain localities the Kansan ice rode" over 
the older deposits without causing any break or dis-
turbance, in which case the materials of the older 
formations occupy their proper stratigraphic relatIOns 
to the newer Kansan till. Second, under certain con-
ditions the glaciers of the Kansan stage plowed up the 
Aftonian and sub-Aftonian beds and incorporated 
masses varying from a few inches to many fe"et in di-
ameter, in the great sheet of Kansan drift. The evi-
dence probably warrants a third s~atement to the effect 
that, when all the facts are taken into account, there 
is no transition of Aftonian gravels to Kansan clays 
and nothing that argues contemporaneity of age." 
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Calvin, Samuel. Aitonian Mammalian Fauna. l{Bull. Geol. 
Soc. Ame#ca, Vol. XX, pp. 341"356, New York, 1909.) 
The depos,its' at the original locality ' are briefly de--
scribed. Chief consideration is ·given to the larger re-
lationships of the fossils recently discovered. ,Horses, 
elephants, and edentates ~ake up the principal fanual 
elements. 
Calvin, Samuel. Aitonian Mammalian Fauna, n. (Bull. Geol. 
Soc .. America, Vol. XXII, pp. 207-216, New York, 1911:) 
Calvin, Samuel. Apparent Anomalies of Stratification of Post-
ville Well. (American Geologist, Vol. XVII, pp. 195-
203, Minneapolis, 1896.) . The peculiarities of the so-
called Trenton limestone arid the Galena dolomite are 
pointed out and discussed. 
Calvin, Samuel. Buchanan gravels; an Interglacial Deposit in 
Buchanan County, Iowa. (American Geologist, Vol. 
XVII, pp. 76-78, Minneapolis, 18~6. )' The deposit is 
shown to be, between the Iowan and Kansan till-sheets; 
and its peculiarities are fully described. 
Calvin, Samuel. Buchanan Gravels; an Interglacial Deposit in 
Buchanan County, Iowa. (Proc. Iowa Acad. Sci., VoL 
III, pp. 58-60, Des Moines, 1896:) . These beds are de-
scribed in detail. Large railroad gravel-pits are open 
in them. , 
Calvin, Samue1. Cedar Valley Quarry. (Eng. and Mining Jour., 
Vol. LXI, p. 544, New ,York, 1896.) The building-stones 
of this extensive quarry are described; and its geologic 
relations considered. 
Calvin, Samuel. Composition and Origin of Iowa Chalk. (Iowa 
Geol. Surv., Vol. III, opp. 211-236, Des Moines, 1895) 
The microscqpic examination of the Iowa chalk shows 
that it is composed of two chalk-forming organisms in 
great abundance. The various forms recognized are 
listed and figured. Conditions under which the chalk 
was formed are discussed at some length. 
Calvin, Samue1. Concerning Occurrence of Gold and some Other 
Mineral Products in Iowa. (American Geologist, VoL 
XXVII, pp. 363-372, Minneapolis, 1901.) The author 
I' 
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discusses the close relation existing between certain 
mineral products and the geologic formations. 
Calvin, Samue1. Cretaceous Deposits of Woodbury and Ply-
mouth Counties, with Observations on their Economic 
Uses. (Iowa Geol. Surv., Vol. I, pp. 145-161, Des 
Moines, 1893.) The general sequence of strata is de-
scribed in detail and the several subdivisions are cor-
related with the general Cretaceous column of the Up-
per Missouri region. The chalk beds are referred to 
the Niobrara terrane. 
Calvin, Samue1. . Description of aNew Species of Spirifera from 
the Hamilton Group, near Iowa City, Iowa. (Bull. Lab. 
Nat. Hist., Iowa State Univ., Vol. I, pp. 28-29, Iowa 
City, 1888.) Spirifera ~trbana is described as new. 
Calvin, Samuel. Devil's Backbone. (Midland Monthly, Vol. VI, 
pp. 20-26, Des Moines, 1896.) Description is given of a 
picturesque bit of scenery in Delaware county. 
Calvin, Samuel. Eighteenth Annual Report of State Geologist. 
(Iowa Geol. Surv., XIX, pp. xi-xv, Des Moines, 1909.) 
Brief statement is made of the work of the year. 
Calvin, Samuel. Eighth Annual Report of State Geologist. 
(Iowa Geol. Burv., Vol. X, pp.11-27, Des· Moines, 1900.) . 
A summary of the work of the year 1899 is given. 
Calvin, Samue1. Eleventh Annual Report of State Geologist. 
(Iowa Geol. Surv~, Vol. XIII, pp. 11-13, Des Moines, 
1903.) The work of the year is briefly summarized. · 
Calvin, Samue1. Fifteenth Annual Report of State Geologist. 
(Iowa Geol. Surv., Vol. XVII, pp. 1-6, Des Moines, 
1902.) Brief summary 0 is given of the work o~ tl?-e 
year. 
Calvin, Samuel. Fifth Annual Report of State Geologist. (Iowa 
Geol. Surv., Vol. VII, pp. 11-27, Des Moines, 1897.) Be-
sides the administrative report the complex history of 
the glacial period is outlined, :five glacial stages being 
recognized and also the same nu~ber of interglacial 
epochs. 
Calvin, Samuel. First Annual Report of State Ge·ologist for 
1892. (Iowa Geol. Surv., Vol. I, pp. 3-5, Des Moines, 
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1893.) There is summarized the work of the several 
members of the geological corps during the year. 
Calvin, Samuel. Fourth Annual Report of State Geologist. 
(Iowa Geol. Surv., Vol. V, pp. 12-25, Des Moines, 1896.) 
In the administrative report the work of the survey is 
briefly reviewed. 
Calvin, Samuel. Geological Reconnaissance in Buchanan Coun,: 
. ty, Iowa. (BulL Lab. Nat. Rist., State Dniv. Iowa, 
VoL II, pp. 177-189, Iowa City, 1893.) The numerous 
exposures of Devonian strata chiefly are noted, and 
. the organic remains characterizing the sev~ral layers 
are named. Certain pe<.mliarities in the distribution 
of the outcrops are ascribed to uplift at the close of 
Silurian time. ' 
Calvin, Samuel. Geology and Geologic Resources of Iowa-
Formations and their Economic Values., (Mines and 
Min'erals, VoL XXII, pp. 560-561, Scranton, 1902.) 
Brief characterizations are givep. of the mining possi-
bilities of several terranes. 
Calvin, Samuel. Geology and Geological Resources o~ Iowa. 
(Proc. International' Mining Congress, 'Fourth Sess., 
pp. 52-56, 1901.) An outline of the stratigraphy is given 
and the products of economic importance are referred 
to the different terranes. 
Calvin,Samuel. Geology and Revelation. (Pamphlet, 27 pp., 
1909.) The address was delivered before the mem-
bers of the Okoboji Lakeside laboratory on Sunday, the 
fourth of July, 1909, ' and printed privately. 
Calvin, Samuel. Geology of Allamakee County. (Iowa GeoL 
Sup., VoL IV, pp. 35-114, Des Moines, 1895.)' The 
following topics are discussed in detail: ' 
Introduction, situation and area, previous geological work. 
Physiography, topography; drainage, Oneota river, Village 
creek, Paint creek, Yellow creek. ' . 
Stratigraphy, general relations, geological formations; Cam-
brian, Saint Croix sandstone, distribution, thickness, 
lithological character; Ordovician, Oneota limestone, 
. surface distribution, thickness, fauna, taxonomic re-
lations, Saint Peter sandstone, general description, 
244 ANNOTATED BIBLIOGRAPHY 
topographic features, distribution, fauna, Trenton lime-
stone, general description, distribution and relations to 
drainage, fauna, Galena limestone, superficial deposits, 
soils, geological structure, deformations . 
. Economic products, building-stones, Saint Croix, Oneota, 
Saint Peter, Trenton, Galena, ornamental stones, limes, 
hydraulic limes and cements, clays, sands, glass sands, 
building sand, iron, mineral-paint, lead, galena,zinc, 
water~powers . 
. Forest trees of Allamakee county. 
Of special interest among the subj"eCts considered are the 
physiographic features of the region, the determination 
of the Oneota limestone, the character of the rei>idual 
deposits; the formation of ' the iron-ores, and the oc-
currence of lead-ores in the Oneota formation. 
Calvin,' Samuel. Geology of Buchanan County. (Iowa Geol. 
Surv., Vol. VIII, pp. 201-253, Des Moines; 1898.) The 
subdivision of the report is as ' follows : 
Introduction,' situation and area, geological work in Bu-
chanan county. 
pJiy;~iography, topography, drainage. 
Geological formations, general relations of strata; Silurian 
system, Niagara limestone; Devonian system, Inde-
pendence shales, Fayette breccia, Cedar Valley lime-
stone; Pleistocene, Kansan, 'Buchanan, Iowan, loess, 
post-glacial deposits; soils; deformations; uncoriformi-
ties. 
Economic products, building-stones, limes, brick-clays, coal, 
. road-materials, water-supplies, water-powers. 
Calvin, Samuel. Geology of Cerro Gordo County. (Iowa Geol. 
Surv., Vol. VII, pp. 117-195, Des Moiues, 1897.) De-
scriptions include the following features: ' 
introduction, situation . and area, previous geological work. 
Physiography, topography, Iowan drift-area, Altamont 
moraine, table of elevations; drainage, Lime creek~ 
Shell Rock river, Willow creek, Calamus creek, Cold 
water creek, drainage of morainic area, sources of sup-
ply of Clear lake, drainage during Wisconsin time. 
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Geological formations, general description; Devonian sys-
tem, Cedar Valley limestone, stratigraphical equivalents, 
typical exposures, Kuppinger quarry, Parker mill s,ec-
tion, Lein quarry, Belding quarry, Mason City quarries, 
Portland section, exposure on Lime creek below Port-
land, sections at Nora Springs and Rockford, sections 
along Shell Rock river, sections 'along. Lime creek above 
Mason City, section along interglacial channel, general 
section of Cedar Valley limestone, Lime Creek shales, 
Hackberry Grove section, Owen Creek exposures, gen-
eral section of Lime Creek shales, Fauna of Lime Creek 
shales; Carboniferous system, Kinderhook; Pleistoce.ne 
system, Kansan drift, ,Buchanan gravels, Iowan drift; 
Wisconsin drift, eskers and valley-trains, post-glaciaJ 
deposits; soils; deformations; unconformities. 
Economic. products; building-stones, Kuppinger quarry, 
Belding quarry, Mason City stone quarry, Mason City 
quarry, other quarries in Cedar Valley limestone; quar-
ries in Owen beds; value of quarry products, future 
of stone industry; limes, clays, Mason City Brick and 
Tile Co., Nelson brickyard, future of clay industry; peat, 
water-supplies, Ma.son City deep-well, water-powers. 
Calvin, Samuel. Geology of Chickasaw County. (Iowa GeoL 
Surv., Vol. XIII, pp. 255-292, Des Moines, 1903 . .) The 
descriptions take up the following topics: 
. Introduction, geologic and geographic relations, area, pre-
vious geological work. 
Physiography, topography, Iowan plain, rolling Iowan, pre-
Iowan topography, shallow stream valleys, drainage, 
altitudes. 
Stratigraphy, synopsis, synoptical table; Devonian system, 
general discussion, · typical exposures, Gypidula Comis 
beds, Atrypa Occidentalis beds, Acerv~laria Profunda 
beds, Spirifer Parryanus beds, Idiostroma beds, litho-
graphic beds, intermediate beds, upper yellow mag~ 
nesian beds, -general Devonian section; Pleistocene sys-
tem, Kansan stage, Kansan drift, Buchanan gravels, 
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Iowah stage, Iowan drift, Iowan bowlders, bowlders 
not superglacial, depth of Pleistocene deposits. 
Soils. 
Economic products, building-stones, limestones, granites, 
limes, brick-clays, road-materials, peat, limonite, wa-
ter-supplies, water-powers. 
Calvin, Samuel. Geology of Delaware County. (Iowa Geol. 
Surv., Vol. VITI, pp. 119-199, Des Moines, 1898.) Sub-
jects discussed are: 
Introduction. Physiography, topography, drainage. 
Stratigraphy; Ordovician, Maquoketa shales; Silurian, Dela-
ware stage, cliff-forming beds, non-dolomitic beds, fos-
sils, chert-beds; Devonian, Wapsipinicon; Cretaceous, 
Rockville conglomerate; residual materials; Pleistocene, 
sub-Mtonian, Kansan, Buchana~ gravels, Iowan drift, 
loess, alluvium, terraces; soils; deformations. 
Economic products, building-stones, limes, clays, cement-
rocks, iron-ores, road-materials, railway ballast, water-
supplies, water-powers. 
Calvin, Samuel. Geology of Howard County. (Iowa Geol. Surv., 
Vol. XITI, pp.21-79, Des Moines, 1903.) The features 
chiefly described are: . 
Introduction, location and area, pi'evious geological work. 
Physiography, topography, general discussion, topography 
of loess-Kansan area, area occupied by Kansan drift, 
preglacial valley of Upper Iowa or Oneota river, mixed 
types of topography, topography of Iowan area, rela-
tive size of area, relative age of t'opograplllc forms, 
genesis of Iowan topographic forms, typical character-
istics of Iowan plain, stream valleys in Iowan area, pre-
glacial topography in Iowan area, other unusual types, 
drainage, drainage courses mostly preglacial, Upper 
Iowa 9r Oneota river, Turkey river" streams in south-
western part of county. 
Stratigraphy, general description; Devonian overlap, syn-
optical table; Ordovician system;' Galena-Trenton, dis-
tribution, characteristics, typical sections and ex-
posures, cliffs in Albion township, section at Florence-
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ville, section at Granger, Minnesota; Maquoketa or Hud-
'son River shales, general characteristics, fossils, distri-
bution, typical exposures, correlation and thickness; De-
vonian system, general description, relation to Maquo-
keta, horizon of lowest Devonian in Howard county, 
typical exposures, Productella beds, Acervularia beds, 
Stromatoporoid horizon, non-dolomitic beds preserving 
anomalous fauna, quarry-stone beds, dip of Devonian, 
general Devonian section; Pleistocene system, Kansan 
stage, Kansan till, Buchanan gravels, Iowan stage, 
Iowan till, Iowan loess, alluvium, thickness of Pleisto-
cene deposits. - . 
Soils, loess soils, alluvial soils, sandy and gravely soils, soils 
developed on Iowan drift. 
Unconformities. 
Economic products, quarry-stones r clays, limes, road-ma-
terials, water-supplies, water-powers. 
Summary. 
Calvin, Samuel. Geology of Johnson County. (Iowa Geol. Surv., 
Vol. VII, pp. 33-116, Des Moines, 1897.) The following 
subjects are treated in detail: 
Introduction, situation and area, geologica~ work in John-
son county. 
Physiography, topography, Iowan drift-plains, Kansan drift-
plains, topography of loess, river flood plains, lake-
basins; table of elevations; drainage, Iowa river, Clear 
creek, Buffalo creek, Old Man creek, Pardieu creek, 
Rapid creek, Sander . creek. 
Stratigraphy, general relations of strata, synoptical table; 
geological formations, ,Silurian system, La Claire lime-
stone, Anamosa limestone, Bertram and Coggan beds; 
Devonian system, Wapsipinicon stage, Otis and Inde-
pendence beds, Fayette breccia, Cedar Valley stage, 
typical localities and exposures, general section, State 
Quarry limestone, State Quarry fish-beds, distribution, 
taxonomic relations; Carboniferous system, Kinderhook 
stago, Des Moines stage, Iowa City outlier, Anamosa 
outlier, fossils; Pleistocene system, Kansan drift, Gla-
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cial scorings, Iowan drift, loess, genesis of loess, fossils; 
alluvium, depth of Pleistooene deposits, pre-glacial sur-
face; soils, drift-soils, alluvial soils, loess soils; de-
formations; unconformities. 
Economic products, building~stones, Anamosa stage, Wapsi-
pinicon stage, Cedar Valley stage, State Quarry stage, . 
Des Moines stage, railway ballast and road materials, 
ornamental stone, flagging-stone; limes, sands; clays, 
River Junction, Oxford, Tiffin, Iowa City; minerals, 
water-supplies, water-powers. 
ForE)st trees of Johnson county. 
Occurrenc,e of fossil fishes in the Devonian of Iowa. 
The glacial deposits and the State Quarry formations are 
especially described. 
Calvin, Samuel. G~ology of Jones County. (Iowa Geol. Surv., 
Vol. V, pp. 33-112, Des Moines, 1896.) The following 
is a table of .the contents of the report: 
Introduction,. situation and area, previous geological work. 
Physiography, topography, drift-plains, loess hills, alluvial 
plains and river valleys, drainage. . 
Stratigraphy, general relations of strata; geological forma-
tions, Niagara series, Delawa:re stage, Le Claire stage, 
Anamosa stage, Bertram stage; Carboniferous series, 
Des Moines s~age; geest; Pleistocene deposits, typical 
exposures, Castle Grove township, Monticello town-
ship, Richland township, Washington township, Cass 
township, Wayne township, Scotch Grove township, 
Clay township, Fairview .township, Jackson township, 
Madison township, Wyoming township, Greenfield 
\ 
township, Rome township, Hale township, Oxford town-
ship; unconformities; deformations. 
Economic products, soils; building-stones, Gold Hill quarry, 
Champion quarry, Stone City quarry, Anamosa quarry, . 
Gem quarry, State quarry, Johnellen quarry, other 
quarries of Stone City basin, Andrew Rummel quarry, 
Shope quarries, Dolby quarry, Carter quarry, Hale 
quarry, Clay quarry, Ballou quarry, othe1:" quarries in 
, I 
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Anamosa limestone; limes, clays, qlay-works ;,.building-
sands, moulding-sands, road-materials, lead, water-sup-
plies, water-powers. 
Calvin,Samuel. Geology of Mitchell County. (Iowa Geol. Surv., 
VoL XIII, pp. 29$-352, Des Moines, 1903.) . T.b,e features 
described in detail are: . . 
Introduction, geological relations, topographical relations, 
causes of certain topographic phenomena, geographical 
relations, area; previous geological work. 
Physiography, topography, drainage, altitudes. . 
Stratigraphy, general discussion, synoptical table'; Devonian 
system, typical sections and exposures, Lewis lime-
quarry, Chandler cliff section, rock exposures near 
Orchard, exposures near Mitchell, St. Ansgar exposures, 
Otranto exposures, exposures west of Cedar river, ex-
posures on the Little Oedar, exposures near McIntire; 
Pleistocene system, Kansan stage, Kansan drift, Bu-
chanan gravels, Iowan stage, Iowan drift, Iowan loess, 
supra-Iowan loess, Iowan terraces. 
Deformations a.nd unconformities. 
Soils. 
Economic products, building-stones, limes, lithographic 




Calvin, Samuel. Geology of Page County. (Iowa GeoL Surv., 
VoL XI, pp, 397-468, Des Moinl;ls~ 1901.) The subjects 
considered in this connection are here enumerated: 
Introduction, location and area, previous geological work. 
Physiography, topography, drainage. 
Stratigraphy, general relations of strata, synoptical table of 
geological formations; Oarboniferous system, Mis-
sourian stage, general discuss~on, Keyes' divisions of 
the Missourian, correlations, typical sections, Hawley-
17 
ville, Braddyville, Shambaugh mill, general dip of 
strata, Burlington Junction section, sections of lime-
stones of Tarkio valley, relations of Tarkio limestones 
. , 
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to. Nod1away limesto.nes, Linquist co.al-ho.rizo.n, deep 
drill-ho.les, Clarinda, Larrabee well, Grant to.wnship 
wells, Falk pro.spect-hole; Cretaceo.us system, Dako.ta 
stage; Pleisto.cene system, Kansan drift, relatio.n to. 
tqpo.graphy, materials fo.rming drift, indicatio.ns o.f age, 
residual gravei, lo.ess, two. beds o.f lo.ess, flo.o.ded-valley 
depo.sits, characteristics, distributio.n, pro.bable age, 
alluvium. 
Defo.rmatio.ns and unco.nfo.rmities. 
&ili. . 
Eco.no.mic pro.ducts, co.al, Ingraham mine, mines near Sham-
baugh, ' Linquist co.al; building-sto.nes, brick and tile, 
water-supplies, wells, springs, Dunbar mineral springs, 
water-po.wers. 
Summary. 
Calvin, Samuel. Geo.lo.gy o.f Winneshiek Co.unty. (Iowa Geo.l. 
Surv., Vo.l. XVI, pp. 37-146, Des Mo.ines, 1906.) The 
vario.us to.pics treated o.f are as fo.llo.ws: 
Intro.ductio.n, geo.graphic and geo.lo.gic relatio.ns, area, 
bo.undaries, relatio.ns to. to.po.graphic areas, relatio.ns to. 
distributio.n o.f geo.lo.gical fo.rmatio.ns, previo.us geo.lo.gi-
cal wo.rk. 
Physio.graphy, to.po.graphy, preglacial fo.po.graphy, to.po.-
graphic effects o.f the several rdck~fo.rmatio.ns, to.po.gra-
phy co.ntro.lled by Pleisto.cene depo.sits, area o.f Kansan 
drift, Io.wan-Kansan drift, Io.wan-Kansan bo.rder, area 
. of Io.wan drift, to.po.graphy due to. recent shifting o.f 
mantle ro.cks, larger to.po.graphic features, Cresco.-Cal-
mar ridge, drainage basin o.f the Oneo.ta, o.r Upper Io.wa 
river, drainage basin o.f Yello.w river, drainage basin 
o.f Turkey river, elevatio.ns, drainage, Oneo.ta, o.r Upper 
Io.wa river, Cano.e creek, Bear creek, Ten-mile creek, 
Tro.ut creek, Ro.o.t river system, Turkey river, drainage 
o.f the Io.wan plain. 
StratigTaphy, general relatio.ns o.f the ' strata, syno.ptical 
table, new names used in syno.ptical table, Cambrian 
system, Oneo.ta limesto.ne, N f.>W Richmo.nd sandsto.ne, 
Shako.pee limesto.ne, Saint Peter sandsto.ne, Trent.o.n 
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series,Platteville limestone, Decorah shale, Galena lime-
stone, Maquoketa beds, Elgin beds,. Clermont shales, 
Fort Atkinson limestone, Brainard shale, Silurian sys-
tem, Nia:gara series, Hopkinton limestone, Devonian sys-
tem, Middle Devonian series, Wapsipinicon and Cedar 
Valley limestones. 
Mantle rocks, residual materials, Pleistocene systeJP., glacial 
series, Kansan stage, Kansan drift, Buchanan gravels, 
deposits of uncertain age-possibly Kansan, Post-Kan-
san loess, Iowan stage, Iowan drift, Iowan sand ter-
races, Iowan loess, alluvium. . 
Soils, stony residual soils, loess-Kansan soils, Iowan drift 
soils, alluvial soils. . 
Unconformities, ~he great unconformity between Ordovician 
and Devonian, other unconformities. 
Economic products, building-stone, Oneota, Platteville, 
Galena, Maquoketa, Isotelus zone, Fort Atkinson lime-
stone, Niagara lime, clays,' road-materials, water-sup-
plies, water-powers, gold. 
Caves, Glenwood cave, Decorah ice-cave. 
Calvin, Samuel. InterglaciaL Deposits of Northeastern Iowa. 
(Proc. Iowa Acad. Sci., Vol. V, pp. 64:70, Des Moines, 
1898.) With the recognition of several drift-sheets 
comes complexity of interglacial considerations. Bu-
chanan gravels are described, but represent two inter-
glacial intervals instead of one. 
Calvin, Sam~el. Iowan drift. (Bull. Geol. Soc. America, Vol. 
X, pp: 107-120, Rochester, 1899.) This till-sheet is com-
pared with the other tills of the state. Its boundaries 
and features are described. 
Calvin, Samuel. Iowan Drift. (Bull. Geol. Soc. America, Vol. 
XXII, Pi>. 729-730, New York, 1911.) Abstract. . 
Calvin, Samuel. Iowan drift. (Journal of Geology, Vol. XIX, 
pp. 577-602, Chicago, 1911.) The evidence is sel forth 
showing that the till-sheet to which the name is applied 
is quite distinct from all others in the region. The 
nomenclature of all the glacial deposits of th~ state is 
fully discussed. 
.. 
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Calvin, Samuel Le Claire limestone. (Bull. Lab. Nat. Hist., State 
Univ. Iowa, Vol. III, pp. 183-189, Iowa City, 1896.) The 
remarkable oblique bedding of this formation is de-
cribed and. its origin considered. 
Calvin, Samuel. Le Claire Limestone. (Proc. Iowa Acad. Sci., 
VoL III, pp. 52-58, Des Moines, 1896.) This is a de-
tailed characterization of the formation as it occurs in 
Iowa. 
[Calvin, Samuel] Later Cretaceous in Iowa. (American Geol-
ogist, yo1. I, p. 337, .Minneapolis,. 1888.) A short note 
is made on the Cretaceous fossils found in the drift 
near Mt. Vernon, in Linn county. 
Calvin, Samuel Maquoketa Shales in Delaware County. (Proc. 
Iowa Acad. Sci., VoL II, pp. 40-42, Des Moines, 1895.) 
Announcement is made of the fact that owing to a 
low fold trending northwest and southeast across the 
county some of the streams have cut through the 
Silurian strata exposing Ordovician shales. 
Calvin, Samuel New Horizons and Some · New Localities for 
Friable Sandstone in which the Grains are enlarged by 
Secondary Deposition of Silica in Optical Continuity 
with the original Nucleus. (American Geologist, Vol. 
XIII, pp. 225-227, Minneapolis, 1894.) Many localities 
in northeastern Iowa are noted where the phenomenon 
is observable. The geologic horizon of the · sandstone 
is the New Richmond formation of the Canadian series. 
Calvin, Samuel New Species and New Genus of Tubicohtr 
Annelida. (American Geologist, Vol. I, pp. 24-28, Min-
neapolis, 1888.) _ This is an account and description of 
a worm found infesting the Devonian corals near Iowa 




• . I 
Calvin, Samuel Ninth Annual Report of State Geologist. (Iowa 
Geol. Surv., Vol. XI, pp. 11-30, Des Moines, .1901.) The 
work of the previous year is summarized. 
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Calvin, Samuel. Niobrara Chalk. (American Geologist, Vol. 
XIV, pp. 140-161, Minneapolis, 1894.) The physical 
characters of the rock are noted and comparison is 
made with the English chalk. The areal extent in the 
state is estimated. This description refers to the Crill 
chalk or lime-stone and not to the Niob~ara chalk 
proper. 
Calvin, Samuel. Niobrara Chalk. (Journal of Geology, Vol. IT, 
pp. 755-756, Chicago; 1894.) Th~ character of the chalk 
is briefly noted. . . . 
Calvin, Samuel. Niobrara Chalk. (Proc. American Assoc. Adv. 
Sci., Vol. XLIII, pp. 192-217, 1895.) The stratigraphy 
of the formation is discussed and the foraminiferal 
origin of the chalk explained. 
Calvin, Samuel. Notable Ride; From Driftless Area to Iowan 
Drift. (Proc. Iowa Acad. Sci., Vol. VIT, pp. 72-77, Des 
MOlnes,1900.) Along the Illinois Central railroad from 
Dubuque to Dyersville, a distance of 30 miles, is one of 
the most instructive trips for observing Pleistocene 
phenomena kilOwn, and one that should become famous. 
Calvin, Samuel. Note on Difference between Acervularia Pro-
funda, Hall, and Acervularia Davidsoni, Edwards and 
Haime. (Proc. Iowa Acad. Sci., Vol. I, pt. ii, pp. 30-32, 
Des Moines, 1892.) Characters of the two species at 
Independence, Iowa, and elsewhere, are given. 
\. 
Calvin, Samuel. Note on . Difference between Acervularia Pro- . 
funda, Hall, and Acervularia Davidsoni, Edwards and 
Haime. (American Geologist, Vot -IX, pp. 355-358, Min-
neapolis, 1892.) A short statement is made or the dif-
ferenc:e between the two species. 
Calvin, Samuel. Notes on Collection of Fossils from Lower Mag-
nesian Limestone, from Northeastern Iowa. (American 
Geologist, Vol. X, pp.144-148, Minneapolis, 1892.) Short 
characterizations of various fossils are given, and the 
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Raphistoma paucivolvatum. 
. Cyrtoceras luthei. 
Calvin, Samuel. N cites on Collection 'of Fossils from Lower Mag-
nesian Limestone from Northeastern Iowa. (Bull. Lab. 
Nat, Rist., State Univ. Iowa, VoL II, pp.189-193, Iowa 
City, 1893.) There are deseribed a number of new, 
species and several others are identified. 
Calvin, Samuel. Notes on Formations Passed Through in Boring 
Deep Well at Washington, Iowa. (American Geologist, 
VoL I, pp. 28-31, Minneapolis, 1888.) Comments on the , 
,formati.ons pased through in sinking a well at Wash-
· ington are made. ' 
Calvin, Samuel. Notes on Geological Formations of Iowa. 
(Pamphlet, World's Exposition at New Orleans, pp. 1-8, 
1884.) This is a brief resume of what is known of the 
geological formations ' of the State. 
Calvin, Samuel. Notes on Geological Section of Iowa. (Iowa 
GeoL Surv., VoL XVII, pp. 192-200, Des Moines, 1907.) 
The principal formations and' subdivisions are briefly 
characterized. 
Calvin, Samuel. Notes on Some Fossil Corals ' described b)T 
.. 
David Owen, ~n his Report of work done in Autumn of 
1839, with: Observations on Devonian 'Species Phillip-
sastrea Gigas of later authors. (American Geol9gist, 
· Vol. XII, pp. 108-112, Minneapolis, 1893.) The nomen-
'clature is discussed and the identifications considered. 
Calvin, Samuel. Notes on Synonymy, Characters and Distribu-
tion of Spirifera Parryana, RaIl. (Bull. Lab. Nat. Rist. 
State Univ. Iowa, Vol. I, pp. 19-28, Iow,a City, 1888.) 
All the related species of Spirifera parryana described 
from the Iowa formations are considereCl. to be synonyms 
· of this' species. ' 
Calvin, Samuel. On Chert of Upper Coal Measures in Mont-
gomery County, Iowa. (Anierican Geologist, VoL I, pp. 
116-117, Minneapolis, 1888.) A brief comparison of the 
Iowa cherts with those of Irelan'd is made. 
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Calvin, Samuel. On Some Dar1c Shale Recently Discovered below 
Devonian Limestones, at Independence, Iowa; with a 
NotiGe of its Fossils and Description of New species. 
(Bull. U. S. Geol. and Geog. Sur. Terr., Vol. IV, pp. 
725-730, Washington, 1878.) A short description of the 
rocks of the locality, with remarks on some of the 




Orthis in/era. , 
Rhynchonella atmbigua. 
Gypidula munda. 
Calvin, Samuel. On Fauna Found at Lime Creek, Iowa, and its 
Relation to Other Geological Faunas. (Am. Jour. 
Sci., (3), VoL XXV, pp. 434-436, New Haven, 1883.) 
This is a criticism on H. S. Williams' paper on ' the 
same subject, with additional notes and a description of 
Spiri/era macMidei, regarded as ne,W. 
Calvin, Samuel. ' Physiography of Iowa. (Iowa W eathe~ and 
Crop Service, Ann. Rept. for 1902, Appendix, pp. 3-11, 
Des MOlnes, 1903.) The surface relief and drainage 
features are described, and the distribution of the drift 
sheets is outlined. ' 
~ , Calvin, Samuel. Present Phase of Pleistocene Proqlems in Iowa. 
(BulL ,GeoL Soc. America, VoL XX, pp. 133-152,. New 
York, 1909.) Five and probably six distinct drift-i'heets 
are clearly differentiated in Iowa. 80 far as '~he age of 
ice is conGerned the problems of this area are the prob-
lems of this continent. The relationships of the s~veral 
drift-sheets are discussed. ' 
"alvin, Samuel. president's Address: Work of Iowa Geological 
Survey. ,(Proc . .Iowa Acad. Sci., VoL XVI, pp. 11-18, 
Des MOInes, 1909.) , A summary of the chief 'results ac-
complish~d by the organization is given. 
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Calvin, Samuel. Relation of Cretaceous Deposits of Iowa to Sub-
divisions of Cretaceous proposed by Meek and Hayden. 
(Proc. Iowa Acad. Sci., Vol. I, pt. iii, pp. 7-12, Des 
Moines, 1893.) The Cretaceous deposits in the vicinity 
of Sioux City are described in detail. 
Calvin, Samuel. Relation of Cretaceous Deposits of Iowa to 
·Subdivisions of ·Cretaceous proposed by .Meek and Hay-
den. (American Geologist, Vol. XI, pp. 300-307, Min-
neapolis, 1893.) . The section on the Big Sioux River is 
described and the diastrophic. movements during 
Cretaceous times are discussed. 
Calvin, Samuel: Second Annual Report of State ·Geologist, for' 
1893. (Iowa Geo1. Surv., Vol. III, pp. 19-27, Des 
Moines, 18:g5.) · The summary of the work accomplished 
during the year includes also an outline ,of the results 
obtained by each ef the. assistants . . 
CalVin, Samuel. Seventeenth Annual Report of State Geologist. 
(Iowa Geol. Surv., XIX, pp. xiii-xiv, Des Moines, 1909.) 
Brief stat~ment is made of the work of the year. 
Calvin, Samuel. Seventh Annual Report of ~ State Geologist. 
(Iowa Geol. Surv., V 61. IX, pp. 11-24, Des Moines, 
1899.) Progress of the work during the previous year 
is reviewed. 
Calvin, Samuel. Sixteenth Annual Report of State Geologist. 
(Iowa Geo1. Surv., Vol. XVIII, pp. 1-5,. Des Moines, 
1908.) The work of the year is briefly noted. 
Calvin, Samuel. Sixth Annual Report of State Geologist. (Iowa 
Geol. Surv., Vol. VIII, pp. 11-23, Des Moines, 1898.) 
The work of the Geological Survey for the year 1897 is 
reviewed . . 
Calvin, Samuel. Some Features of Channel of Mississippi River 
between Lansing and Dubuqu~, and their Probable His-
tory. (Proc. Iowa Acad. Sci., Vol. XIV, pp. 213-220, 
Des Moines; 1907.) The develppmEmt of the Mississippi 
river valley is followed. Towards the close of Tertiary 
times the region is regarded as being more elevated, 
causing energetic erosion. At this time the Mississippi 
gorge was over 800 feet deep; this gorge was later par-
tially filled by glacial debris. 
• 4> 
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Ca:lvin, Samuel... Some Geological Problems in Muscatine 
County, Iowa. (Bull. 'Lab. Nat .. Rist., State Univ. Iowa, 
Vol. I,J)p. 7-18, Iowa City, 1888.) A description of cer-
tain rocks about Muscatine showing that they are De-
vonian instead of early Carboniferous in age. Numer-
ous references to fossils are given. 
o alvin, Samuel. Some Geological Problems in Muscatme 
County, Iowa, with Special Reference to Rectification 
of Supposed Kinderhook near Mouth of pjue Creek. 
(American Geologist, Vol. III, pp. 25-36, Minneapolis, 
1889.) Special account is given of certain yellow sand-
stones in Muscatine county, formerly referred to the 
Chemung ot Kinderhook, and they are now shown to be 
Devonian in age. 
Oalvin, Samuel. Some New .species of Paleozoic Fossils. (Bull. 
Lab. Nat. Hist., State Univ. Iowa, Vol: I, pp.173-181, 








Oalvin, Samuel. State Quarry Limestone. (Proc. Iowa Acad. 
ScL, Vol. IV, pp.16-21, Des Moines, 1897.) The deposit 
seems to rest in marked unconformity upon the Middle 
Devonian formations. . 
o alvin, S·amuel. Structure and Probable Affinities of Cerionites 
, Dactylioides, Owen. (Proc. Iowa Acad. Sci., Vol. I, pt. 
iii, pp. 13-15, Des Moines, 1893.) The strocture of the 
fossils is described in detail and· an ideal restoration 
is made. 
Oalvin, Samuel. Structure and Probable Affinities of Cerionites 
Dactylioides, Owen. (American Geologist, Vol. XII, 
pp. 53-57, Minneapolis, 1893.) The nomenclature and 
zoological relation~ are discussed. 
• 
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Calvin, Saniu·el. Summary . of Discussion (on Oelwein Drift 
Section.) (Proc. Iowa Acad. Sci., VoL IV, pp. 66-68, 
. Des Moines, 1897.) The recognition of five distinct ice 
invasions, and of four interglacial · intervals is em-
phasized. "Iowa is now classic ground for the study 
of Pleistocene deposits, and geologists the world over, 
if they would study these deposits to best advantage, 
must come to Iowa to do it." 
Calvin, Samuel. Switzerland of Iowa. (Midland Monthly, Vol. 
III, pp. 403-414, Des Moines, 1895.) The scenery of the 
extreme northeastern corner of the state is described 
and illustrated. 
Calvin, Samuel. Synopsis of Drift Deposits of Iowa. (American 
Geologist, VoL XIX, pp. 270-272, Minneapolis, 1897.) 
The several till-sheets recently differentiated in the 
state are briefly characterized, and their boundaries in-
dicated. 
Calvin, Samuel. Tenth Annual Report of State Geologist. 
(Iowa Geol. Surv., Vol. XII, pp. 11-27, Des Moines, 
1902.) The work of the year is summarized. Recent 
advancements in knowledge of the glacial deposits are 
noted. 
Calvin, Samuel. Third Annual Report of State Geologist, for 
1894.) (Iowa GeoL Surv., Vol. IV, pp. 19-26, Des 
Moines, 1895.) This is a summary of the results ob-
tained during the year by the different members of 
the geological corps. 
Calvin, SamueL Twelfth Annual Report of State Geologist. 
(Iowa GeoL Surv., VoL XIV, pp. 3-6, Des Moines, 1904.) 
Brief summary is given of the work of the year. 
Calvin, Samuel. Two Unique Spirifers from Devonian of Iowa. 
(Bull. Lab. Nat. Rist., State Univ. Iowa, Vol. II, pp. 
165-167, Iowa City, 1893.) 
Calvin, Samuel, and R. F . . Bain. Geology of Dubuque County. 
(Iowa Geol. Surv., VoL X, pp. 379-651, Des Moines, 
1900·1 The following features ' are described: 
Introduction, location and area, previous geological work. 
Physiography, topography, drainage. 
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Stratigraphy,' general relations of strata, syD.optical table; 
Ordovician system, Saint P.eter sandst.one, Trenton 
limestone, geographical distribution, lithologi~al and 
faunal characteristics, Galena limestone, Maquoketa 
shales; Silurian system, Niagara limestone; sllperficial 
materials, residual !lla~eria~s or geest'; Pleistocene sys-
tem, Kansan drift, Buchanan gravels, Kansan outwash 
in driftless area, ~owan drift, loess, Wisconsin terraces, 
alluvium, summary of Pleistocene history, calcareous 
tufa; deformations; unconformities. 
Economic geology, soils; lead ,and zinc, historical s~etch, 
geology, Saint P eter sandstone, Galena-Trenton, Ma-
quoketa, Niagara, ore deposits, ores . and associated 
minerals, galena, cerussite, smithsonite, sphalerite, cop-
per, pyrite and marcasite, limonite, wad, calcite and 
aragonite, gypsum, barite, ore-bodies,' vertical sheets, 
flats, pitches, disseminated bodies, cave-deposits, forma-
tion of crevices, enlargement of crevices, openings, 
horizons, description of individual crevices, Timber 
range, Stewart P ark ridge, Stewart and Bartlett lode, 
Stewart cave, Levens range, Dubuque cave, Sunflower, 
Patch Diggings, Level, Kilbourne and Karrick, Mc-
Gowen and Cunningham, Rake pocket, Julien Avenue 
crevices, Langworthy and Kelly, Rabbit Hollow mines, 
Center Grove mines, 'Pikes peak, other crevices, mines 
away from Dubuque, origin of Dubuque ore, ultimate 
source of ores, table of analyses, localization of bodies, 
concentration of ores, practical considerations, mining 
titles, Bonson rules, methods of work, prospecting, com-
position and treatment of ores, smelting. 
Iron, analyses of Durango ore; lime, Eagle Point lime-
works, Key City lime-works; clays, analysis Ma-
quoketa shale, brick-plants; pigments; road materials; 
building-stones; artesian wells; cements. . 
Forestry notes. . 
The origin and character of the le,ad and zinc deposits are 
especially discussed. The dolomitization of the Galena 
limestone is described. 
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Calvin, Samu.el. G. F . Kay. (Science, N. S., XXXIV, 106-107, 
1911.) 
Calvin, Samuel. H. F. Bain. (Journal ' of Geology, XIX, 385-
391, 1911.) 
Cambrian Period . 
. Artesian wells' of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI , 113-428, 1897.) , 
Bibliography of North American paleontology,1888-1892. 
C. R. Keyes. (U. S. Geol. Surv., Bull. 121, 250 pp., 
1894.) . 
Correlation of Potsdam rocks in northeastern Iowa. C. D. 
Walcott. (Bull. U. · S. Geol. Surv., No. 81, 187-188, 
1891.) . 
Description of lower sandstone of the upper Mississippi 
(Potsdam). D. D. Owen. (Geol. Surv., Wisconsin, 
Iowa and Minnesota, 48-58, 1852.) 
General account. W. J. McGee . . (Eleventh Ann. Rep., U. 
S. Geol. Surv., 333-334, 1892.) 
Geological formations of Iowa. C.R. Keyes. (Iowa Geol. 
Surv., I, 11-161, 1893.) 
Geological map of Iowa. C. R. Keyes. (Annals of Iowa, 
Historical Quarterly, (3), I, 294-297, 1894.) 
Geology of Allamakee county. S. Calvin. (Iowa Geol. 
Surv., IV, 35-114, 1895.) 
Geology of Cerro Gordo ' county. S. Calvin. (Iowa Geol. 
Surv., VII, 117-195, 1897.) 
Geology of Clayton county. A. G. Leonard. (Iowa . Geol. 
Surv., XVI, 213-306, 1906.) 
Geology of Henry county, T. E. Savage. (Iowa Geol. Surv.; . 
XII, 237-302, 1902.) . 
Geology of quarry products. S. W. Beye~ and I. A. Will-
. iams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Lansing lead mines .. A. G. Leonard. (Proc. Iowa Acad. 
Sci., II, 36-38, 1895.) ' . . 
Magnesian series of northwestern states. C. W. Hall and 
F.W. Sardeson. (Bull. Geol. Soc. America, VI, 167-
198, 1895.) 
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New horizons and some new localities for "friable sandstone 
in which the grains are enlarged by secondary deposi-
tion of silica in optical continuity with .the original 
nucleus. S. Calvin. '(American Geologist, XIII, 225-
227, 1894.) . ' 
Notes on collection of fossils from lower magnesian lime-
stone fiom northeastern Iowa. S. Calvin. (Bull. Lab. 
Nat. Hist., State Univ: Jowa, II, 189-193, 1893.) 
Notes on geological section of Iowa. S. Calvin. (Iowa 
Geol. Surv., XVII, 192-200, 1907.) 
Sundry provincial and local phases of the general geological 
section of Iowa. C. R Keyes. (Proc. Iowa Acad. S.ci., 
. XIX, 147-151, 1912.) 
Thiclmess .of paleozoic strata of northeastern Iowa. W. H . 
Norton, (Iowa Geol. Surv., III, 167-210, 1895.) 
Camerata, North American fossil crinoidea. C. R. Keyes. (Jour-
nal of Geology, IV, 221-240, 1896.) 
Canadian Series (Ozarkian) . . 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Notes on g'eological section of Iowa. S. Calvin. (Iowa 
, Geol. Surv., XVII, J92-200, 1907.) 
Capellini, J., et O. Heer. Les Phyllites Cretacees du Nebra~ka. 
(Mem. Soc. Helvetique des Sci. nat., t. XXII, pp. 1-
24, 1867.) Cretaceous deposits of the upper Missouri 
region are described. . 
Capulus, relations of Platyceras. C. R. Keyes. (American Geol-
ogist, III, 6-9, 1890.) . 
Carbon des- Mississippithales. C. R. Keyes. (Neues Jahrbuch 
fur Mineralogie,' Geologie und palaeontologie, Jahrg. 
1896, I, 96-110, 1896.) 
Carbonates. Annotated catalogue of minerals. C. R. Keyes. 
,(Iowa Geol. Surv., I, 181-196, 1893.) 
Carbonic column of the Rio Grande. C. R. Keyes. (Proc. 
Iowa Acad. Sci., ~VI, 159-163, 1909.) 
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, Carboniferous Period (General). 
Administrative report of assistant state geologist. C. R. 
Keyes. (Iowa Geol. Surv., I, First Ann. Eept., 7-9, 
1893.) , 
Administrative report of -assistant state' geologist. C. R. 
I~eyes. (Iowa GeoL Surv., III, 29-38, 1894.), 
Alternation of fossil faunas. C. R. Keyes. (Proc. Iowa 
Acad. Sci., XIII, 199-201, 1907.) 
American homo'taxieal equivalents of original Permian. 
C. H. Keyes. ' (Journal of Geology, VII, 321-341, 1899.) 
American Lepidostrobus. J. M. Coulter and W. J. G. Lund. 
(Trans. Illinois Acad. Sci., IV, 107-108, 1912.) 
American Lepidostrobus. J. M. Coulter and W. J. G. Lund. 
(Botanical Gazette, LI, 449-453, 1911.) 
Arkansan series; a new terrane of Carboniferous in the 
Western Interior basin. C. R. Keyes. (Proc. I owa 
,Acad. Sci., VIII, 123-128, 1901.) 
Artesian wells of Iowa. W . H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Bibliography of Iowa coals. J. H. Lees. (Iowa GeoL Surv.,' 
XIX, 659-687, 1909_) 
Bibliography of North American paleontology, 1888-1892, 
C. R. Keyes. (U. S. Geol. Surv., Bull. 121, 250 pp., 
1894.) ' ' 
Biographical sketch of Charles Wachsmuth. C. R. Keyes. 
(American Geologist, XVII, 131-136, 1896.) 
Brachiopods from various localities in Iowa. J. Hall. (Nat. 
Rist. New York, Pal., VIII, 1-367; 1892.) , 
Carbonic column of the Rio Grande. C. R. Keyes. (Proc. 
Iowa Acad. Sci., XVI, 159-163, 1909.) 
Carboniferous formations of Iowa. C. R. Keyes. (Iowa, 
GeoL Surv., I, 11-161, 1893.) 
Carboniferous formations of New Mexico. C. R. Keyes. 
(Jour. of Geology, XIV, 147-154, 1906.) 
Carboniferous formations of southwestern Iowa. C. R. 
Keyes. (American Geologist, XXI, 340-350, 1898.) 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa GeoL Surv., XIX, 605-657, 1909.) 
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Catalogue of types and figured specimens in paleontological 
collections of geological department, American museum 
of natural history; lower carboniferous to pleistocene, 
inclusive. R. P. Whitfield and E. O. Hovey. (Bull. 
American Mus. Nat. Hist., XI, pt. 4, 357-500, 1901.) 
Central Iowa section of Mississippian series. H. F. Bain. 
(American Geologist, XV, 317-325, 1895.) 
Cement and cement materials of Iowa. E . C. Eckel and 
H. F. Bain. (Iowa GeoL Surv., XV, 33-124, 1905.) 
Certain devonian and carboniferous ,outliers in eastern 
Iowa.W. H. Norton. (Iowa GeoL Surv., HI, 115-133, 
1895.) , 
Coal deposits of Iowa: C: R. Keyes. (Iowa GeoL Surv., 
II, 536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. , (Iowa Geol. Surv., XIX, , 
21-396, 1909.) 
Coal-floras of Mississippi valley. C.' R. Keyes. (Science, 
N. S., XI, 898-900, 1900.) 
Coal-meas:ures of Iqwa. C. R. Keyes. (Eng. and Mining 
J our., LVII, 269-297 and 317-318, 1894.) 
Correlation of rocks in Iowa. H. S. Williams. (Bull. U. S. 
G. S. No. 80, 1-279, 1891.). 
Correlative relations of certain subdivisions of coal-
measures in Kansas. C. R. Keyes. (American Geol-
ogist, XXV, 347-353, 1900.) 
Crustal adjustmeut in upper Mississippi valley. C. R. 
Keyes. (Bull. Geol. Soc. America, V, 231-242, 1894.) 
Depositional equivale:qt of hiatus at base of our coal-
measures. C. R. Keyes. (Proc. Iowa Acad. Sci., VIII, 
119-123, 1901.) , 
Depositional measure .of unconformity. C. R. Keyes. 
(Bull. Geol. .soc. America, XII, 175-196, 1901.) 
Description of new fossils. C. A. White 'and O. H. St. John. 
(Pamphlet, pp. 1-3, Iowa City, 1867.) 
Description of new species of fossils. C. A. White and O. H. 
St. J ohn : (Trans. Chicago Acad. Sci., I, 115-127,1867.) 
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Description. of new species of fossils from Iowa rocks. ;F. B. 
:'. ,Meek and A., H. ·Worthen. (Geol. Surv., Illinois, II, 
143-411, 1866.) , . 
, Formational synonymy of coal-measures of the Western In-
, terior basin. C. R. Keyes. (Proc. Iowa Acad. Sci., 
VII, 82-105, 1900.) . . 
Fossils in Iowa drift. C. A. White. (Geology of Iowa, I, 98, 
1870.) 
General account. W. J. McGee. (Eleventh Ann. Rep. U. S. 
Geol. Surv., pt. i, 308-312, 1892.) 
General description. C. A. White. ,(Geology of Iowa, I, 
231-285, 1870.) 
Genesis of American actinocrinidae. c: R. Keyes. (Ameri-
can Naturalist, XXIV, 243-254, 1890.) 
Geological map of Iowa. C. R. Keyes. (Annals of Iowa, 
Historical Quarterly, (3), I, 294-297, 1894.) 
Geological position of Trans-Mississippian coals. C.R. 
Keyes. (Eng. and Mining Jour., LXIX, 528-529, 1900.) 
Geological structure and relations of coal-bearing strata of 
central Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
I, pt. ii, 27-28, 1892.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geo] . 
. Surv., V, 361-437, 1896.) 
Geology of Benton county. T. E. Savage. (Iowa Geol. . 
Surv., XV, 125-225, 1905.) 
Geolog-y of Bo'one county. S. W. Beyer. (Iowa Geol. Surv., 
V, 167-232, ·1896.) 
Geology of Butler county. M. F. Arey. (Iowa Geol, Surv., 
XX, 1-59, 1910.) 
Geology of Carroll county. H. F. Bain. (Iowa Geol. Surv., 
IX, 49-106, 1899.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol Surv., 
XI, 279-396, 1901.) 
Geo]ogy of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Clinton county. J. A. U dden. Uowa Geol. 
Surv., XV, 369-431, 1905.) 
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. Geology of, Dallas county. A. G. Leonard. (Iowa Geol. I 
Surv., VIII, 51-118, 1898.) 
Geology of Davis county. M. F.Arey. (Iowa Geol. Burv., 
XX, 487-521, 1910.) 
G~ology ' ~f Decatur county. H. F. Bain. (Iowa Geol. Surv., 
VIII, 255-314, 1898.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Geology of Emmet, Palo Alto and Pocahontas counties. T. 
H. Macbride. (Iowa Geol: Surv., XV, 227-276, 1905.) 
Geolo~ of Franklin county. 1. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) . 
Geology of Grundy county. M. F. Arey. (Iowa Geol. Surv., 
XX, 61-95, 1910.) 
G~ology of Guthrie. county. H. F. Bain. (Iowa Geol. Surv., 
VII, 413-487, 1897.) 
Geology of Hamilton and Wright counties. T. H. Macbr:ide. 
(Iowa Geol. Surv., XX, 97-138, 1910.) ' , 
Geology of Harrison and Monona counties. B. Shimek. , 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
, Geology of Howard county. S. W. Beyer. (Iowa Geol. 
Surv., X, 243-305, 1900.) , 
Geology of Humboldt county. T. H. Macbride. (Iowa 
Geol. Surv., IX, 109-154, 1899.) 
Geology , of Iowa county. S. W. Stookey. (Iowa GeoL 
Surv. XX, 151-186, 1910.) 
Geology of Jackson', county. T. E. Savage. (Iowa Geol. 
' Smv., XVI, 563-649, 1906.) 
Geology of Jasper' county. 1. A. Williams. (Iowa Geol. 
Surv., XV, 277-367, 1905.) 
Geology of Jefferson county. J. A. U dden. (Iowa Geol. 
Surv., XII, 355-437, 1902.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. 
Surv., VII, 33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. ,Surv., V, 
33-112, 1896.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., 
IV, 255-311, 1895.) 
18 
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Geology of Linn county. W. H. Norton. (Iowa Geol. 
Surv., IV, 121-194, 1895.) 
Geology of Louisa county. J. A. U dden. (Iowa Geol. 
Surv., XI, 53-126, 1901.) 
Geology of Madison county. J. L. Tilton and H. F. Bain. 
(Iowa Geol. Surv., VII, 489-539, 1897.) 
Geology of Mahaska county. H. F. Bain. (Iowa Geol. 
Surv., IV,' 313-380, 1895.) 
Geology of Marion county. B. L: Miller. (Iowa Geol. 
Surv., XI, 127-197, 1901.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv:, VII, 197-262, 1897.) 
Geology of Mills and Fremont counties. J. A. Udden. (Iown 
Geol. Surv., XIII, 123-183, 1903.) 
. Geology of Monroe county. S. W. Beyer and L. E. Young. 
(Iowa Geo1. Surv., XIII, 353-433, 1903.) 
Geology · of Montgomery county. E. H. Lonsdale. (Iowa 
Geol. ·Surv., IV, 381-449, 1895.) 
Geology of Muscatine county. J. A. Udden. (Iowa GeoL 
Surv., IX, 347-388, 1899.) 
Geology of Page county. S. Calvin . . (Iowa Geol. Surv., 
XI, 397-468, 1901.) 
·Geology of Polk county. H. F. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Poweshiek county. · S. W. Stookey. (Iowa Geol. 
Surv., XX, 237-269, 1910.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. Surv., 
IX, 389-519, 1899.) 
Geology of StorY county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 156-245, 1899.) 
Geology of Tama county. T. E. Savage. (Iowa Geol. Surv., 
XIII, 185-253, 1903.) 
Geology of Warren county. J. L. Tilton. (Iowa Ueol. 
Surv." V, 301-359, 1896.) 
Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
Surv., XII, 439-499, 1902.) 
Geo]ogy of Washin!rton county. H. F. Bain. (Iowa Geol. 
Sury., V, 115-173, 1896.) 
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Ge'Ology of Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX; 199~236, 1910.) _ 
Geology of Webster coimty. F. A. Wilder. (Iowa Geol. 
. Surv., XII; 63-235, 1902.) 
Geology of Van Buren county. C. H. Gordo~. (Iowa Geal. 
. Surv., IV, .197-254, 1895.) 
Geology of western states. D. D. Owen. (Am. Jour .. Sci., 
. (3), XLV, 151-153, 1843.) . 
I 
. Gigantic orthoceratite from American carboniferous. C. R. 
Keyes: (Sci(;mc~, N. S., III, 94-95, 1895.) 
Gypsum deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
III, 257-'304, 1894.) . 
Marked unconformity between carboniferous and devonian 
strata in upper Mississippi valley. C. R. Keyes. (Am. 
Jour . .sci., (4), XXXVI, 160-164, ,1913.) . 
Middle coal-measures of western interior coal-fields. H . F . 
. Bain and A. G. Leonard. (Jourmil of Geology, VI, 577-
588, 1898.) 
Missourian series- of Carboniferous. C. R. Keyes. (Ameri-· 
can Geologist, XXIII, 298-316, 18~9.) . 
Mississippi v-alley between Savanna and Davenport. J. E. 
Carman. (Bull. Illinois Geol. Surv. No. 13, 96 pp., 
1909.) 
Naticoid genus strophostylus. C. R. Keyes. (A.merican Nat-
uralist, XXIV, 1111-1117, 1890.) 
Nature of coal-horizons. C . .E. Keyes . . (Journal of Geol-
ogy, I, 176-186, 1894.) 
New bryozoans. E. O. Ulrich. (Geol. Surv. Illinois, VIrI, 
283-688, 1890.) 
New species of fossils described from Iowa. F. B. Meek 
and A. H. Worthen. (Proc. Acad. Nat.. Sci., Phila., 
XII, 447-472, 1860.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Science, N. S., XXXVI, 569, 1912.) 
Nether. delimitation of our carbonic rocks. C. R. Keyes. 
(Proc. Iowa Acad. Sci., XIX, 153-156, 1912,) 
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Observatio'ns on geological structure of valley of the Mis-
sissippi. Thomas Nuttall. (Pro'c. Acad. Nat. Sci., Phil a- ' 
delphia, II, 14-52, 1821.) 
Origin of anthracite. C. R. Keyes. (American Geologlst, 
XIII, 411-415, 1894.) 
Origin of certain features of ' coal-basins. H. F. Bain. 
(Journal of Geology, Ill, 646-654, 1895.) 
Note on nature of cone-in-cone. C. R. Keyes. (Proc. Iowa 
Acad. Sci., Ill, 75-76, 1896.) 
Notes on geological section of Iowa. S. Calvin. (Iowa 
Geol. Surv., XVII, 192-200, 1907:) 
PaleontolQgy of Missouri, pt. i. C. R. Keyes. (Missouri 
Geol. Surv., IV, 271 pp., 1894.) 
Paleontology of Missouri, pt. ii. C. R. Keyes. (Missouri 
Geol. Surv., V, 266 pp., 1894.) 
Paleozoic fossils of Maryland. C. R. Keyes. (Johns Hop-
kins University Circulars, XI, 28-29, 1891.) 
P erisomic plates of , crinoids. C. R. Keyes. (American 
Geologist, VII, 255-258, 1891.) , 
Permian rocks of eastern Russia. C. R. Keyes. (Proc. Iowa ' 
Acad. Sci., VI, 229-231, 1899.) 
Pleuroptyx in Iowa coal-measllres. J. A. Udden. (Proc. 
Iowa Acad. Sci., IX, 121, 1902.) 
Portland-cement resources of Iowa. H. F. Bain. (Bull. 
U. S. G. S. No. 243, 147-165, 1905.) 
Present basal line of delimitation of carboniferous in 'north-
eastern Missouri. C. R. Keyes. (American Geologist, 
X, 380-384, 1892.), ' 
Probable stratigraphical equivalents of coal-measures of 
Arkansas. C. R. Keyes. (Journal of Geology, VI, 
356-365, 1898.) 
Relations of devonian and carboniferous in upper Missis-
sippi valley. C. R. Keyes. (Trans. St. Louis Acad. 
Sci., VII, 357-369) 1897.) , 
Relations of platyceras and capulus. C. R. Keyes. (Ameri-
can Geologist, III, 6-9, 1890.) 
Remarks on perisomic plates of crinoids. C. , R. Keyes. 
(American Jour. Sci., (3), XLI, 247-248,1891.) 
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Review of progress of American invertebrate paleontology 
for 1889. C. R. Keyes . . (American Naturalist, XXIV, 
131-139, 1890.) 
Review of progress of American invertebrate paleontology 
, for year 1890. C. R. Keyes. (American ~aturalist, 
XXV, 327-333, 1,891.) 
Schematic standard for American carboniferous. C. R. 
Keyes. (American Geologist, xXVIII~ 299-305, 1901.) 
Serial nomenclature of carboniferous. C. R. Keyes. (Amer-
ica'n Geologist, XVIII, 22-28, 1896.) 
Sketch of coal-measures of · Iowa. C. R. Keyes. (U. · S. 
Geol. Surv., Mineral Resources for 1892, 398-404, 1894.) 
Sketch of Geology of Iowa. C. · R. Keyes. (Hand-book of 
Iowa, World's Columbian Exposition at. Chicago; 18-
28, 1893.) . 
Stratigraphical location of named Trans-Mississippian 
coals. C. R. Keyes. (Eng. and Mining Jour., LXXII, 
198, 1901.) 
Structure of coal deposits of Trans-Mississippian field. C. 
R. Keyes. (Eng. and Mining Jour., LXV, 253-254, and 
281, 1898.) 
Structure of Mystic coal-basin. H. F. , Bain. (Proc. Iowa 
Acad. Sci., I, pt. iv,' 33-36, 1894.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Supplementary report on Portland cement materials in 
Iowa. S. W. Beyer. (Iowa Geol. Surv., Bull. No.3, 
36 pp., 1906.) 
. , 
Sweetland creek beds. J. A. Udden. (Journal of Geology, 
VII, 65-78, 1899.) 
Synopsis of American carbonic calyptraeidae. C. R. Keyes 
(Proc. Acad. Nat. Sci., Phila., 150-181, 1890.) 
Tests of clay products. A. Marston. (Iowa Geol. Surv., 
. XIV, 555-620, 1904.) 
Thickness of paleozoic in MIssissippi valley. I C. R. Keyes. 
(American Geologist, XVII, 161-173, 1896.) 
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Ueber das Carbon d~s Mississippithales. C. R. ,Keyes. 
(Neues Jahrbuch fur Mineralogie, G.eologie und Pal-
reontologie,, Jahrg: 1896, I, 96-110, 1896.) 
Unconformable on underlying strata. ' J. Hall. (Proc. 
Am,erican Asso0iation Adv. Sci., X, 51-69, 1857.) 
Upper carboniferous of southwestern Iowa. E. H. Lons-
dale. ' (Proc. Iowa Acad. Sci.,' II, 197-200, 1895.) 
Vertical range of fossils in Louisiana. C. R. Keyes. (Proc. 
Iowa Acad. Sci., IV, 26-41, 1897.) 
Carbonic rocks, nether delimitation. C. R. Keyes. (Proc. Iowa ' 
Acad. Sci., XIX, 153-156, 1912.) 
Carboniferous and devonian strata in upper Mississippi valley, 
unconformity. C. R. Keyes. (Am. Jour. Sci., (4), 
XXXVI, 160-164, 1913.) 
Carboniferou~, American, gigantic orthoceratite. C. R. Keyes. 
,(Science, N. S." III, 94-95, 1896.) , 
Carboniferous faunas of Mississippi valley in Rocky Mountain 
region. C. R. Keyes. (Proc. Iowa Acad. Sci., XI, 
258-259, 1904~) 
Carboniferous formations of Humboldt, Iowa. F. W. Sardeson. 
(American Geologist, XXX, 300-312, 1902.) 
Carboniferous formations of New Mexico. C. R. Keyes. (Jour. 
of Geology, XIV, 147-154, '1906.) 
Carboniferous formations of southwestern Iowa. C. R. Keyes. 
(American Geologist, XXI, 346-350, 1898.) 
Carboniferous fossils from Des Moines, list. C. R. Keyes. (Iowa 
Geol. Surv., VII, 330-335, 1897.) 
Carboniferous in northeastern Missouri, present basal line of 
delimitation. C. R. Keyes. (American Geologist, X, 
360-384, 1892.) 
Carboniferous in upper ' Mississippi valley, relations of De-
vonian. C. R. Keyes. (Trans. St. Louis. Acad. Sci., VII, 
357-369, 1897.) , 
Carboniferous in western interior basin; Arkansan series, a new 
' terrane. C. R. Keyes. (:Proc. I6wa Acad. Sci., VII, 
'123-128,1901.) 
IOWA GEOL OGY AND MINING 271 
Carboniferous invertebrates, bibliographic index of North Amer. 
ican. S. Weller. (Bull. U. S. G. S., 'No. ,]53, , 653 pp., 
1898.) 
Carboniferous, Lower. (See Mississippian Series .) 
Carboniferous, Missourian series. 0: R. Keyes. (American 
Geologist"X~III, 298-316, 1899. ) 
Carboniferous, note on correlation of Olarinda well-section with 
the schematic section. O. R. Keyes. (Iowa Geol. Surv:, 
XI, 461-463, 1901.) , 
Carboniferous outliers in eastern Iowa. W. H. Norton. (Iowa 
Geol. Surv., III, 115-133, 1895,) 
C3irboniferous terranes, time-valu~s of provincial. O. R. Keyes. 
(Am. Jour. Sci., '(4), XII, 305-309, 1901.) 
Carboniferous, schematic standard. O. R. Keyes. (American 
Geologist, XXVIII; 299-305, 1901.) 
Carboniferous section of southwestern Iowa. G. L. Smith. (Iowa 
Geol. Surv., XIX, 605-657, 1909.) 
Carboniferous, serial nomenclature. O. R. Keyes. (American 
Geologist, XVIII, 22-28, 1896.) 
Cardiocarpus in Iowa. A. J. Jones. (Proc. Iowa Acad. Sci., 
I, pt. iv., 61, 1894.) 
Carman, J . Ernest. Mississippi valley between Savanna: and 
Davenport. (Bull. ' Illinois Geol. , Surv. No. 13, 96 pp., 
SpringfieJ d, 1909.) This is a physiographic analysis -
of a specific area for school purposes. The geological ' 
formations aTf~ briefly described in a general way. Pre-
glacial erosion is especi'ally considered. Glacial de-
posits are mainly taken into account. Particular atten-
tion is given to eolian deposits. 
Carroll County. ' 
General description. O. H. St. John. (Geology of Iowa, II, 
138-146, 1870.) 
Coal deposits of Iowa. O. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) 
Geo]o~y of Oarroll county. H. F . Bain. (Iowa Geol. Surv., 
, IX, 49-106, 1899.) , 
Notes on drift of northwestern Iowa. H. F . Bain. (Ameri-
can Geologist, XXIII, 168-176, 1899.) 
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Underground water resources of Iowa. W. H. Norton. (Iowa 
Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994. pp:, 
1912.) 
Carroll county, geology. H. F. Bain. (Iowa Geol.. Surv., IX, 
49-106,1899.) 
CassCounty. 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Burv., II, 
536 pp., 1894.) 
.. Coal deposits of Iowa. H. Hinds. (lowa Geol. Surv., XIX, 
· 21-396, 1909.) 
General geological characters. C. A. White. (Geology of 
Iowa, 371-376, 1870.) 
Geology of quarry products. S. W. Beyer and 1. A. Will-
iams . . (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Notes on surface features. C. A. 'Vhite. (First Ann. Rept. 
State Geologist, 65-66, 1868.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Catalogue, annotated of minerals. C. R. Keyes. (Iowa GE)ol. 
.surv., I, 181-196, 1893.) . 
Oatalogue of All Recorded Meteorites; with Description of Speci-
mens in· Harvard College Collection, Including Cabinet 
of late J. Lawrence Smith. O.W. Huntington. (Proc. 
American Acad. Art. and Sci., N. S., XV, 37-110, 1887.) 
Catalogue of Paleozoic Fossils of Nor.th America. B. F. Shumard. 
(Trans. Acad. Sci., St. Louis, II, 334-407, 1866.) 
Catalogiie of types and figured specimens in paleontological col-
. lection of geological department, American museum of 
natural history; lower carboniferous to pleistocene, in-
clusive. R. P. Whitfield and E. O. Hovey. (Bull. Amer-
ican Mus. Nat. Hist., XI, pt. 4, 357-500, 1901.) 
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Caverns. 
Decorah ice cave and its explanation. A. 'F. Kovarik. (Scien-
tific American Supplement, MOXO, p. 1:9158, 1898.) 
General remarks. O. A. White. i( Geology of Iowa, I, 80-81, 
1870;) 
Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
S-qrv., XVI, 37-146, 1906.) 
Glacierps, or freezing caverns. E. S. Balch. (One 'Volume, 
88-89, 1900.) 
Ice caves and frozen wells. W. J. McGee. (National Geog. 
Mag., XII, 433, 1901.) 
Caverns; glacierps, or freezing. E. S. Balch. (One volume, 88-
89, 1900.) 
Cedar County. 
Analyses of peat. Rush Emery. (Geology of Iowa, II, 397, 
1870.) 
Artesian wells of Iowa. W. H.Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Cedar valley quarry. S. Calvin. (Eng. and Mining Jour., 
LXI, p. 544, 18.96.) 
Certain devonian and carboniferous outlie.rs in eastern Iowa. . . 
W. H. Norton. (Iowa Geol. Surv., lIT, 115-133, 1895.) 
Geological notes. J. D. Whitney. , (Geology of Iowa, I, 278-
282,1858.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. Surv., 
XI, 279-396, 1901.) 
Geology of quarry products. S. W. Beyer and I. A. Will-
iams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Le Claire limestone . . S. Calvin. (Proc. Iowa Acad. Sci., lIT, 
52-58, 1896.) 
Occurrence of fossil fishes in devonian of Iowa. C. R. East-
man. (Iowa Geol. Surv., VII, 108-116, 1897.) 
Some lime-burning dolomites and dolomitic building-stones 
from the Niagara of Iowa. G. L. Houser. (Iowa Geol. 
Surv., I, 197-207, 1893.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI) 29-1214, 1912.) 
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Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) , 
Cedar county, geology. W. H. Norton. (Iowa Geol. Surv., XI, 
279-389, 1901.) 
Cedar Rapids, geological section of Y. M. C. A. artesian well. 
W. H. Norton. (Proc. Iowa Acad Sci.~ II, 194-196, 
. 1895.) 
Cedar Valley Limestone (Senecan). 
Artesian wells of Iowa. W. H. Norton. ' (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
............... Cement and cement materials of Iowa. E. C. Eckel and 
H. F '-Bain. (Iowa Geol. Surv.; XV, 33-124, 1905.) 
Dentition of devonian ptyctodontidae. C. R. Eastman. 
(American Naturalist, XXXJI, 473-488 and 545-560, 
1898 .. ) 
Description of' devonian ichthyodorulite, Heteracanthus 
uddeni, N. Sp., from Buffalo, Iowa. J. Lindahl. (Jour. 
Cincinnati Soc. Nat. Rist., XIX, 95-98, 1897.) 
Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol. Surv., 
XVIII, 29-360, 1908.) 
Devonian' interval in Missouri. C. R. Keyes. (Bull. GeoL 
Soc. America, XIII, 267-292, 1902.) 
Dipterus in American middle devoniano J. A , tJ dden. 
(Journal of Geology, VII, 494-495, 1899.) 
Geological reconnaissance in Buchanan county. S. Calvin. 
(Bull. Lab. Nat. Rist., State Univ. Iowa, II, 177-189, 
1893.) 
Geology of Benton county. T. E. Savage. (Iowa Geol. 
Sm., XV, 125-225, 1905.) . ' 
Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
Surv., XVI, 407-452, 1906.) 
Geology of Bremer county. W. H. Norton. (Iowa GeoL 
Surv., XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, 201-253, 1898.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-59, 1910.) 
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Geology of Cedar county. W. Ii. Norton. (Iowa GeoL Surv., 
XI, 279-396, 1901.) . 
Geology of" Cerro Gor4o qounty.. S. Calvin. 
Surv., VII, 117-195, 1897.) 
- Geology . of Chickasaw county. ·S. Galvin. 
Surv., XUI, 255-292, 1903.) 
Geology of Fayette ' county. T. E.Savage. 





Geology of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-79, 1903.) 
..-:;;. Geology·of JDhrrson county. S. " Calvin. (Io;va Geol. Surv;, 
VII, 33116, 1897.) 
Geology of Linn county. W. H. Norton. (Iowa Geol. Surv., 
.. IV, 121-194,1895.) . 
Geology of Mitchell county . . S. Calvin. (Iowa GeoL Surv., 
XIn, 293~352, 1903.) . . -
. . . 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Sui-v:, IX, 347-388, 1899.) . . 
Ge9logy of quarry products [limes]. S. W. Beyer and I. A. 
Williams. (Io~a Geol. Su~v': , XVII~ i89-58~, 1907.) 
Geology of Scott county. W. H. Norton. (Iowa (j-eoJ. Surv., 
lX, 389-519, 1899.) 
Geology of Tamaco.unty. T. E. Savage. (Iowa Geol. Surv., 
XIII, 185-253, 1903.) 
Geology of Winneshiek · county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Geology of Worth county. I. A. · Williams. (Iowa Geol. 
. Surv., X, -315-377, .1900.) " 
Northeastern Iowa. W. J. McGee. (Eleventh Ann. Rept. 
U. S. Geol. Surv., pt. i, 314-320, 1892.) 
Notes on some fossil corals described. by David Dale Owen 
in his report of work done in autumn of 1839, with ob-
servations on devonian species .of ·Phillipsastrea Gigas 
of later authors. s-. Calvin. (American Geologist, XII, 
108-112, 1893.) 
Our local geology. W. H. Barris. (Proc. Davenport Acad . 
. Nat. Sci., VII, 14-32, 1900~ ) 
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Physical tests of Iowa limes. S. W. Beyer. (Iowa Geol. 
Surv., XVII, 91-150, 1907.) 
Two unique spirifers from devonian of Iowa. S. Calvin. 
(Bull. Lab. Nat. Hist:, State Univ. Iowa, II, 165-167, 
1893.) 
Cedar Valley and Lime Creek stages of devonian of Iowa, addi-
tional evidence of unconformity. A. O. Thomas. (Science, 
N. S., XXXVI, 569-570, 1912.) 
Cedar Valley limestone of Floyd county, Iowa, relation of Lime 
Greek shales. A. O. Thomas. (Science, N. S., XXXVII, 
459, 1913.) . 
Cedar Valley quarry. S. Calvin. (Eng. and Mining Jour., LXI, 
p. 544, 1896.) 
Celestite. 
Annotated catalogue of minerals. C. R. Keyes. (Iowa Geol. 
Surv., I, 181-196, 1893.) 
Certain minerals of Webster county,' Iowa. A. C. Spencer. 
(Proc. Iowa Acad. Sci., II, 143-145, 1895.) 
Occurrence near Ft. Dodge. C. A. White. (Geology of Iowa, 
II, 304, 1870.) 
Cement and cement materials of Iowa. E. C. Eckel a~d H. F. 
, Bain. (Iowa Geol. Surv., XV, 33-124, 1905.) 
Cement Materials. 
Cement and cement materials of Iowa. E. C. Eckel and H. 
F. Bain. (Iowa Geol. Surv., XV, 33-124, 1905.) 
Cement materials in Iowa. E. H. Lonsdale. (Proc. Iowa 
Acad. Sci., II, 172-174, 1895.) 
Geology of Allamakee county. S. Calvin. (Iowa Geol. 
Surv., IV, 35-114, 1895.) 
Geology of Delaware county. S. Calvin. - (Iowa Geol. Surv., 
VIII, 119-199, 1898.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
ill, 305-407, 1894.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
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. Geology of Marion county. B. L; Miller. (Iowa GeoL Surv., 
E, 127-157, 1901.) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. Surv., 
VIII, 315-366, 1898.) 
Geolqgy of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 63-235, 1902.) 
Geology of Woodbury county. H. F. Bain. (Iowa Geol. . 
Surv., V, 241-299, 1896.) 
Materials and manufacture of Portland cement. S. W. 
Beyer and I. A. Williams. (Iowa Geol. Surv., XVII, 
29-85, 1907.) 
Mineral production in Iowa in 1908. S. W. Beyer. (Iowa 
Geol. Surv., XIX, 1-20, 1909.) 
Mineral production in Iowa in 1909 and 1910. S. W. Beyer. 
(Iowa Geol. Surv., XXI, 1-28, 1912.) 
Niobr~ra chalk. S. Calvin. (American Geologist, XIV, 140-
161, 1894.) . 
Portland cement materials in district near Dubuque. E. F. 
Burchard. · (Bull. U. S. G. S., No. 52'2, 174-179, 1913.) 
Portland cement materials ,near D~buque, Iowa. E. F . . 
Burchard. (Bull. U. S. Geol. Surv., No. ~15, 225-231, 
1907.) 
Portland cement resources of Iowa. H. F. Bain. (Bull. U. 
S. G. S., No. 243, 147-165, 1905.) 
Portland cement resources of Iowa. E. C. Eckel. (Bull. 
U. S. G. S., No. 522, 159-174, 1913.) 
Supplementary report on Portland cement materials in 
Iowa. S. W. Beyer. (Iowa Geol. Surv., Bull. No.3, 
36 pp., 190-6.) , . . 
Work and scope of the geological survey. C. R. Keyes. 
(Iowa Geol. Surv., III, 47-98, 1894.) 
Cement materials and cement of Iowa. E. C. Eckel and H. F. 
Bain. (Iowa Geol. Surv., XV, 33-124, 1905.) . 
Cement materials in Iowa. Elston H. Lonsdale. (Proc. Iowa 
Acad. Sci., II, 172-174, 1895.) 
Cement materials in Iowa, supplementary report on Portland. 
S. W. Beyer. (Iowa Geol. Surv., Bull. No.3, 36 pp., 
1906.) 
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Cement materials, Portland, in district ·near Dubuque. E. F. 
Burchard. (Bull. U. S. G.' S., No. 522, 174-179, 1913.) 
Cement materials; Portland, near Dubuque. E. F. Burchard. 
. (Bull. U. S. Geol. Surv., No. 315, 225-231, 1907.-) 
Cement, Portland, material and manufacture. S. W. Beyer and 
I . A. Williams. (Iowa Geol. Surv., XVII, 29-85, 1907.) 
. Cement, PortlaI;ld, resources of Iowa. E. C. Ec~el. (Bull. U. 
S. G. S., No. 522, 159-174, 1913.) 
Central Iowa, · age and origin of gypsum. F. Wilder . . (jour-
nal of Geology, XI, 723-748, 1903.) 
Central Iowa, and related phenomena, ~elations of Wisconsin 
and Kansan drift-sheets. H. F.Bain. (Iowa Geol. 
Surv., VI, 429-476, 1897.) 
Central Iowa, geological section along Middle river. J. L. Til-
. ton. (Iowa Geol. Surv., III, 135-146, 1895.)-
Central Iowa, Mississippian rocks. H. Foster Bain. (Proc. Iowa 
Acad. Sci., II, 174, 1895.) 
Central Iowa, pre-glacial river channels. C. R. Keyes. (The 
Annals, Historical Quarterly, VIII, 13-17, 1907.) 
Central Iowa section of Mississippian se.ries. H. F. Bain. 
(American Geologist, XV, 317-325, 1895.) 
Cephalopods. 
Central Iowa. C. R. Keyes. (Proc. Acad. Nat Sci., PhiJa., 
231-247, 1888.) 
Description of new species. D. D. Owen. (Rep. Geol. 
Surv. Wis., Iowa and Minn., App., art. i, 581, 1852.) 
Description of new species from Iowa rocks. F. B. Meek 
and A. H. Worthen. (Geol. Sur. Illinois, II, ' 143-411, 
1866.) 
Eastern Nebraska. F. B . . Meek. (Final Report U. S. Geol. 
Sur. Nebraska, pt. ii, 83-245, 1872.) . 
Kinderhook faunal studies JII, fauna of Chenopectus sand-
stone at Burlington, Iowa. S. Weller~ (Trans. St. 
Louis Acad. Sci., X, 57-129, 1900.) 
List of Carboniferous fossils from Des Moines. C. R. Keyes. 
Iowa Geol. Surv., VII, 330-335, 1897.) 
Lower carboniferous and coal measure species. C. A. White 
and O. H .. St. John. (Trans. Chicago Acad. Sci., I, 115-
. 127, 1867.) 
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New species from Burlington. A. Winchell. (Proc. Acad. 
Nat. Sci., Phila., 225, 1863.) 
New species from Paleozoic rocks of owa. C. A. White. 
(Proc. Acad. Nat. Sci., Phila., XXVIII; 27-34, 1877.) 
New species from carboniferous of Iowa. F. B. Meek and 
A. H. Worthen. (Proc. Acad. Nat. Sci., Phila., XlI, 
447-472,1860.) 
New species from devonian at Davenport. W . H. Barris. 
(Proc. Davenport Acad. Nat. Sci. II, 282-288, 1878.) 
Notes on collection of fossils from lower magnesian · lime-
stone from northeastern Iowa. S. Calvin. (Bull. Lab. 
Nat. Hist., State-Univ. Iowa; II, 189-193, 1893.) 
Paleontology of Missouri, pt. ii. C. R. Keyes. (MisSOUTI 
Geol. Surv., V, 266 pp., 1894.) 
Two remarkable cephalopods from upper paleozoic. C. R. 
Keyes. (Proc. Iowa Acad. Sci., III, 76-78, 1896.) 
Cephalopods from upper Pale9zoic, two remarkable. C. R. 
Keyes. (Proc. Iowa Acad. Sci., III, 76-78, 1896.) 
Cerionites Dactylioides, Owen, structure and probable affinities. 
S. Calvin. (American Geologist, XII, 53-57, 1893.) 
Cerro Gordo County. 
Analyses of peat. Rush Emery. (Geology of Iowa, II, 
398-399, 1870.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol 
Surv., XVIII, 29-360, 1908.) 
Distribution of Rockford Shales. C. L . Webster. (Proc. 
Davenport Acad. Nat. Sci., V, 100-109., 1887.) 
General description. C. A. White. (Geology of Iowa, II, 
249-251, 1870.) 
Geology of Clays. S. W. Beyer and 1. A. Williams . . (Iowa 
GeoL Surv., XIV, 377-552, 1904.) 
Geology qf quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII; 189-588, 1907.) . 
Note~ on Rockford Shales. C. L. Webster. (American Nat-
uralist, XXII, 444-446, 1888.) 
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Peat deposits in lowa. S. W. Beyer. (Iowa Geol. Surv., 
XIX, 699-730, 1909.) 
Physical te~ts of Iowa limes. S. W. Beyer. (Iowa ·Geol. 
Surv., XVII, 91-150, 1907.) 
Preliminary report on peat resources of Iowa. T. E. Sav-
age. (Iowa Geol. Surv., Bull. No.2, 5-21, 1905.) 
Present phase of pleistocene problems in Iowa. S. Calvin. 
(Bull. Geol. Soc. America, XX, 133-152, 1909.) 
Supplementary report on Portland cement materials in 
Iowa. R W. Beyer. (Iowa Geol. Surv., Bull. No.3, 
36 pp., 1906.) 
Tests or day products. A. Marston. (Iowa Geol. Surv., 
XIV, 555-620, 1904.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa . . W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Cerro Gordo County, geology. S. Calvin. (Iowa Geol. SurV., 
VII, 1177195, 1897.) 
Certain aspects of loess of southwestern Iowa. O. W. Wilcox. 
(Journal of Geology, XII, 716-721, 1904) 
CertaiIJ, devonian and carboniferous outliers in. eastern Iowa. W. 
H. Norton. (Iowa Geol. Surv., III, 115-133, 1895.) 
Cert~n faunal aspects of original Kinderhook. C. R. Keyes. 
(Ainerican Geologist, XXVI, 315-321, 1900.) . 
Certain forms of Straparollus from southeastern Iowa . . C. R. 
Keyes. (American Geologist, V, 193-197, 1890.) 
Cert.ain minerals of Webster county. A. C. Spencer. (Proc. 
Iowa Acad. Sci., II, 143-145, 1895.) 
Cerusite . 
. Annotated catalogue of minerals. C. R. Keyes. (Iowa Geol. 
Surv., I, 181-196, 1893.)' 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
. (Iqwa Geol. Surv., X, 3797651, 1900.) 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa 
Geol. Surv., VI, 9-66, 1897.) 
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Chalcedony. 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
Chalcopyrite. 
Annotated catalogue of minerals. O. R. Keyes. (Iowa Geol. 
Surv., I , 181-196, 1893.) . 
Geology of Lee county. O. R. Keyes. (Iowa Geol. Surv., 
ill, 305-407, 1894.) 
~~ ~ ~ 
Oement and cement materials of Iowa. E. O. Eckel. and 
Ii. F. Bain. (Iowa Geol. Surv., XV, 33-124, 1905.) 
Oomposition and origin of Iowa chalk. S. Oalvin. (Iowa 
Geol. Surv., III, 211-236, 1895.) 
Oretaceous deposits of Sioux valley. H. F. Bain. (Iowa 
Geol. Surv., III, 99-114, 1895.) 
Oretaceous deposits of Woodbury and Plymouth counties, 
with observations on their economic uses. S. Oalvin. 
(Iowa Geol. Surv., I, 145-161, 1893.) 
Oretaceous formations of Missouri river. J. N. Nicollet. 
(Am. Jour. S,ci., (1), XLV, 153-159, 1843.) 
Geology Of Plymouth county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 315-355, 1898.) 
Geology of quarry products. S. W. Beyer and I. A. Wil· 
Iiams. (Iowa Geo1. Surv., XVII, 189-588, 1907.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) 
Portland-cement resources of Iowa. H. F. Bain. (Bull. U. 
S. G. S." No. 243, 147-165, 19051) 
Chalk, composition and origin of Iowa. S. Oalvin. (Iowa Geol. 
Surv., III, 211-236, 1895.) 
Chalk, Niobrara. S. Oalvin. (American Geologist, XIV, 140-
161, 1894.) 
-Chalk, Niobrara. S. Oalvin. (Journal of Geology, II, 755-756, . 
1894.) 
Chalk, Niobrara, S.Oalvin. (Proc. American Assoc. Adv. Sci., 
XLIII, 197-217, 1895.) 
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Chamberlin, T. C. Ore Deposits of Southwestern Wisconsin. 
(Geo1. Surv. Wisconsin, VoL IV, pp. 367-568, Madison, 
1882.) A number of incidental references are made to 
the occurrence of lead and zinc in Iowa. Maps show 
the localities of the diggings . . 
Chamberlin, T. C. Terminal Morl!ine of Second Glacial Epoch. 
(Third Ann. Rep., U. S. G. S., pp. 291-404, Washington, 
1883.) Incidental references are made to. the drift de-
posit's of Iowa. ' 
Chamberlin, T.C. Rock Scorings of Great. Ice Invasions. (Sev-
enth Ann. Rep., U. S. G. S., pp. 147-248, Washington, 
1888.) -A number of references are made to the glacial 
phenomena in Iowa. 
Champerlin, T. C., and R. D. Salisbury. Preliminary Paper on 
Driftless Area of Upper Mississippi Valley. (Sixth 
Ann. Rep., U. S. G. S., pp. 199-322, Washington, 1886.) 
A number of references are made to the surface geology 
of Iowa. Several maps show the distribution of the 
Quaternary formations. 
Channel of Mississippi river between Lansing and Dubuque, 
probable history, 'some features. S. Oalvin. (Proc. Iowa 
Acad. Sci., XIV, 213-220, 1907.) 
Channels, old, of Mississippi in southeastern Iowa. F. Lever-
ett. (Annals of Iowa, Historical Quarterly, (3), V, 
38-51, 1901.) 
Character and depositional equivalents, devonian hiatus in con-
, tinental interior. O. R. Keyes. (Proc. Iowa Acad. , 
{. Sci., IX, 105-112, 1902.) 
Character and stratigraphical peculiarities of southwestern 
Iowa coal-fields. O. R. Keyes. (Eng. and Mining 
Jour., LXXIII, 661, 1902.) 
Character, dual, of kinderhook fauna. O. R. Keyes. (Ameri-
can Geologist, XX, 167-176, 1897.) 
Character of unconformability of Iowa coal measures upon old- ' 
er rocks . . 0 . . A. White. (Am. Jour: Sci., (2), XLV, 
331-334, 1868.) 
Charcoal streak in loess. J. E. Todd. (Proc. Iowa Acad. Sci., 
1875-1880, 21, 1880.) 
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Chariton Conglomerate. 
Geology of Monroe county. S. W. Beyer and L. E. Young. 
(Iowa Geol. Surv., XIII, 353-433, 1903.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geol. 
Surv., V, 361-437, 1896.) -
Charleston earthquake of August 31, 1886. C. E. Dutton. (Ninth 
Ann. Rep., D. S. G. S., 205-528, 1889.) 
Check-list of paleozoic fossils of Wisconsin, Minnesota, Iowa, Da-
kota and Nebraska. B. Bierbauer. (Bull. Minnesota 
Acad. Nat. Sci., III, 206-247, 1888.) 
Chemical Analyses. . 
Analyses of certain clays used for making paving-brick for 
Cedar Rapids. C. O. Bates. (Proc. Iowa Acad. Sci., 
IX, 61-63, 1902.) 
Analyses of Iowa coals. Rush Emery. (Geology of Iowa, 
II, 343-402, 1870.) 
Analyses of Iowa ·coals. J. H. Lees and A. W. Hixson. 
(Iowa Geol. Surv., XIX, 476-519, 1909.) 
Analyses of Iowa coals. G. E. Patrick. . (Iowa Geol. Surv., 
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Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
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Iowa coakfields. C. R. Keyes. (Eng. and Mining Jour., 
LXXIII, 661, 1902.) 
Chemical analysis of soils. G. E. Patrick. (Proc. Iowa 
Acad. Sci., II, 58-66, 1895.) 
Chemical composition of underground waters. W: S. Hen-
drixson. (Iowa Geol. Surv., XXI, 159-211, 1912.) 
Chemical composition of underground waters. W. S. Hen-
drixson. (D. S. Geol. Surv., Water Supply Paper No. 
293, 135-183, 1912.) 
Chemistry of clays. J. B. Weems. (Iowa Geol. Surv., XIV, . 
319-345, 1904.) . 
Clays of Indianola brick, tile and pottery works. L. A. 
Youtz. (Proc. Iowa Acad. Sci., III, 40-44, 1896.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II,536 pp., 1894.) 
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Geology of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 63-235, 1902.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. Surv., 
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Gypsum deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
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Iowa gypsum. C. R. Keyes. (Mineral Industry, IV, 379-
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Materials and manufacture of Portland cement. S~ W. Beyer 
and I. A. Williams. (Iowa Geol. Surv., XVII, 29-85, 
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Peat deposits in Iowa. S. W. Beyer. (Iowa Geol. Surv., 
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D. S. G. S., No. ~22, 159-174, 1913.) 
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Sanitary analyses of . some Iowa deep-well waters. J. B. 
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Sioux City water-supply, III. A. N. Cook. (Proc. Iowa 
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blewaters. N. Knight. (Proc. Iowa Acad. Sci., VIII, 
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Supplementary report on Portland cement materials in 
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Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Work and scope of the geological survey. C. R. Keyes. 
(Iowa Geol. Surv., III, 47-98, 1894.) 
Work of chemical laboratory, government coal-testing 
plant, St. ,Louis, Mo. N. W. Lord. (Prof. Paper No. 
48, U. S. G. S., 221-225, 1906.) 
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Chemung Stage. 
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Brachiopods from various localities in Iowa. J. Hall. (Nat. 
Hist. New York, Pal., VIII, 1-269, 1892.) 
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Correlation of rocks in Iowa. H. S. Williams. (Bull. 80, 
U. S. Geol. Surv., 1-279, 1891.) Numerous references 
are made 'to Iowa rocks. 
Description of.. new fossils. J ames Hall. (Geology of Iowa, 
I, 476-516, 1858.) 
Description of new species of fossils. J. Hall. (New York 
State Cab. Nat. Rist., 13th Ann. Rep., App. F, 76-94, 
1860.) 
Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol. 
Surv." XVIII, 29-360, 1908.) . 
Distribution of Rockford shales. C. L. Webster. (Proc. 
Davenport Acad. Sci., V, 100-109, 1887.) 
EquivalenGY of Lime Creek beds. H. S. Williams. (Am. 
Jour. Sci., (3), XXV, 311, 1883.) 
,Fauna at Lime Creek, Iowa. S. Calvin. (Am. Jour. ScL, 
(3), XXV, 434-436, 1883.) 
General description of characters. J. Hall. (Geology of 
Iowa, I, 88-91, 1858.) 
General geological description. C. A. White. (Geology of 
Iowa, I, 184-188; 1870.} . 
General preliminary description of devonian rocks of Iowa, 
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L. Webster. (American Naturalist, XXIII, 229-243, 
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Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
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Geology of clays. S. W. Be'ye~ and I. 'A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
,Geology of Franklin county. 1. A. Williams. (Iowa Geol. 
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Geology of Louisa county. J. A. Udden. (Iowa Geol. Surv., 
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Lime Creek fauna of Iowa in southwestern United States, 
and northern Mexican region. C. R. Keyes. (Proc. 
Iowa Acad. Sci., XIII, 197-198, 1907.) 
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Lime Creek stage of devonian of Iowa, additional evidence 
of unconformity between Cedar Valley . . A. O. Tho'rrias. 
(Science, N. S., XXXVI, 569-570, 1912.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Science~ N. S .. XXXVI, 569, 1912.) . 
Notes on Rockford shales. C. L. Webster. (American Nat-
uralist, XXII, 444-446, 1888.) 
Pachyphyllum from Rockford shales. C. L. Webster. (Amer-
ican Naturalist, XXIII, 621-625, 1889.) 
Relation- of faunas of Iowa. H. S. Williams. (Amer.ican 
Geologist, III, 230-233, 1889.) 
Relation of Lime Creek shales to cedar valley limestone of 
Floyd county, Iowa. A. O. Thomas. (Science, N. S., ' 
XXXVII, 459, 1913.) 
Remarkable fauna at base of Chemung in New York. H. S. 
Williams. (Am. Jour. Sci., (3), XXV, 97-104, 1883.) 
A number of comparisons of fossils of the Lime Creek 
beds of Iowa are made with those of New York. 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Two unique spirifers from devonian strata' of Iowa. S. Cal-
vin. (Bull. Lab. Nat. Hist., State Univ. Iowa, II, 165-
167,1893.) 
Cherokee County. 
General description. C. A. White. (Geology of Iowa, II, 
223-226, 1870.) 
Geology of Cherokee and Buena Vista counties. T. H. 
Macbride. (Iowa Geol. Surv., XII, 303-353, 19(i)2.) 
Certain devonian and carboniferous outliers in eastern 
Iowa. W. H. Norton. (Iowa Geol. Surv., III, 115-133, 
1895.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
Underground water resources of Iowa. W. H. Norton 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
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. Underground water r esources of Iowa. W. H. Norton. (U. 
S .. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Cherokee county, geology. T. H. Macbride. (Iowa Geol. Surv., 
XII, 303-353, 1902.) 
Cherokee Shales. 
Brachiopods from various localities in Iowa. J. Hall. (Nat. 
Hist. New York, Pal., VIII, 1-367, 1892.) 
Brick and other clays of Des Moines. C. R. Keyes. (Proc. 
Iowa Acad. Sci., I, pt. ii, 29, 189?) 
Character of unconformability of Iowa coal-measures upon 
older rocks. C. A. White. (Am. Jour" Sci., (2), XLV, 
331-334, 1868.) 
Classification of lower carbop.iferous rocks of Mississippi 
valley. C. R. Keyes. (Pamphlet, Judd and Detweiller, 
printers, 1-24, Washington, 1892.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., II, 
536 pp., 1894.) 
Coal-floras of Mississippi valley. C. R. Ireyes. (Science, 
N. S., XI, 898-900, 1900.) 
Coal measures of · central Iowa. C. R. Keyes. American 
Geologist, II, 396-409, 1888.) 
Contribution to fauna of 19wer coal-measures of central 
Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., I, pt. ii, 
22-23, 1892.) 
Description of lower coal-measure fossils. James Hall. (Ge-
ology of Iowa, I, 711-724, 1858.) . 
Description of new species ~f fossils from Iow~ rocks. F. 
B. Meek and A. H. Worthen. (Geol. Surv., Illinois, II, 
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Description of rocks along Des Moines river. D. D. Owen. 
(Rept. Geol. Surv., Wisconsin, Iowa and Minnesota, 
105-~33, 1852.) 
Fauna of lower coal-measures of central Iowa. C. R. Keyes. 
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First reported petrified American Lepidostrobus is from 
. Warren county, Iowa. J. L. Tilton. (Proc. Iowa Acad. 
Sci., XIX, 163-165, 1912.) 
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Fossil faunas ip central Iowa. C. R. Keyes. (Proc. Acad. 
Nat. Sci., Philadelphia, 242-265, 1891.) 
F.orrnational synonymy of coal-measures of Western Inter-
ior basin. C. R. Keyes. (Proc. Iowa Acad. Sci., VIT, 
82-105, 1900.) 
General section of Des Moines stage of Iowa. J. H. Lees. 
(Iowa Geol. Surv., XIX, 598-604, 1909.) 
Geological position of Trans-Mississippian coals. C. R. 
Keyes.. (Eng. and Mining Jour., LXIX, 528-529, 1900.) 
Geological section along Middle river in central Iowa. J. 
L. Tilton. (Iowa Geol. Surv., III, 135-146, 1895.) · 
Geological structure and rela:tions of coal-bearing strata of 
central Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., I, 
pt. ii, 27-28, 1892.) 
Geology of Appanoose county. H. F . Bain. (Iowa Geol. 
Surv., V, 361-437, 1896.) 
Geology ·of Boone county. S. W. Beyer. (Iowa Geol. Surv., 
V, 167-232, 1896.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. Surv., 
XI, 279-396, 1901.) 
Geology of clays. S. W. Beyer and I. A. Williams . . (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Clinton county. J. A. Udden. (Iowa Geol. SufV., 
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Geology of Davis county. M. F. Arey. (Io·wa Geo1. Surv., 
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Geology of Des Moines county. A. H. Worthen. (Geology of 
Iowa, I, 200-201, 1858.) . 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
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Geology of Guthrie county. H. F. Bain. (Iowa Geol. Surv., 
VII, 413-487, 1897.) . 
Geology of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) 
Geology of Hamilton county. C. A. White. (Geology of 
Iowa, II, 256-257, 1870.) 
Geology of Hardin county. S. W . Beyer. (Iowa Geol. Surv., 
X, 243-305, 1900.) 
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Iowa, I, 211-214, 1858.) 
Geology of Henry county. , T. E. Savage. (Iowa Geol. Surv., 
XII, 231-302, 1902.) 
Geology of Humboldt county. T. H. Macbride. (Iowa Geol. ' 
Surv., IX, 109-154, 1899.) 
Geology of Iowa county. oS. W. Stookey. (Iowa Geol. 
Surv., XX, 151-186, 1910.) 
Geology of Jackson county. T. E. Savage. (Iowa Geol. ' 
Surv., XVI, 563-649, 1906.) 
Geology of Jasper county. 1. A. Williams. (Iowa Geol. 
Surv., ,XV, 277-367, 1905.) 
Geology of Jefferson county. A. H. Worthen. (Geology 
of Iowa, I, 233-236, 1858.) 
Geology of Jefferson county. J. A. Udden. (Iowa Geol. 
Surv., XII, 355-437, 1902.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII,,33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. Surv., 
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Geology of Keokuk county. H. F. Bain. (Iowa Geol. 
Surv., IV, 255-311, 1895.) 
Geology of Lee county. A. H. Worthen: (Geology of Iowa, 
I, 188-190, 1858.) 
Geology of Lee county. C. R. Keyes . . (Iowa Geol. Surv., 
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J. N. Nicollet. (Sen. Doc. 26 Con., 2nd Sess., V, pt. ii, 
No. 237, 1841.) 
Names of coals west of Mississippi river. C. ·R. Keyes. 
(Proc. Iowa Acad. Sci., VII, 128-137, 1901.) 
Notes on Redrock sandstone: C. R. Keyes. (Proc. Iowa 
Acad. Sci., I, pt. ii, 26-27,1892.) 
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Stratigraphy of carboniferous of central Iowa. C. R. Keyes. 
(Bull. Geol. Soc. America, II, 277-292, 1892.) 
Structure of coal deposits of Trans-Mississippian field. C. 
R. Keyes. (Eng. and Mining Jour., LXV, 253-254 ' and 
281, 1898.) 
Structure of Mystic coal-basin. H. F : Bain, (Proc. Iowa 
Acad. Sci., I, pt. iv, 33-36, 1894.) . 
Sundry provincial ;lnd -local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., XIX, 
147-151, 1912.) 
Cherts, genesis. C. R. Keyes. (Proc. Iowa Acad. Sci., X, 103-
107, 1903.) 
Cherts of Osage series of Mississippian system. F. M. Van 
Tuyl. (Science, N. S., XXXVI, 569, 1912.) 
Cherts of Osage series of Mississippian system. F. M. Van Tuyl. 
(Proc. Iowa Acad. Sci., XIX, 173-174, 1912.) 
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Chickasaw County. 
Geology of Chickasaw county. S. Calvin. (Iowa Geol. Surv., 
XIII, 255-293, 1903.) . 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Notice of geology. J. D. Whitney. (Geology of Iowa, I, 
306-311, 1858.) . 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
·Underground water resources of Iowa. W . H. Norton. (U. 
S. GeoL Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Underground waters of Chickasaw county. O. E . Meinzer. 
~owa GeoL Surv., XXI, 339-341, 1912.) 
Underground waters of Chickasaw county. O. E. Meinzer. 
(U. S. Geol. Surv., Water Supply Paper No. 293, 286-
288, 1912.) , 
Chickasaw county, underground waters. O. E. Meinzer. (Iowa 
Geol: Surv., XXI, 339-341, 1912.) 
Chickasaw county, underground waters. O. E. Meinzer . . (U. S. 
GeoL Surv., Water Supply Paper No. 293, 286-288, 
1912.) 
Chickasaw county, geology. S. Ca1v:in. (Iowa GeoL Surv., XIII, 
255-292, 1903.) , 
Chonopectus sandstone, fauna, at Burlington, Iowa; Kinderhook 
faunal studies. S. Weller. (Trans. St. Louis Acad. 
Sci., X, 57-129, 1900.) 
Chouteau Limestone. 
Attachment of platyceras to paleocrinoids. C. R. Keyes'. 
(Proc. American Philos. Soc., XXV, 231-248, 1888.) 
Brachiopods from various localities in Iowa. J. Hall. (Nat. 
Hist. New York, PaL, VIII, 1-367,1892.) 
\ 
Carboniferous formations of Humboldt, Iowa. F. W. Sar-
deson. (American Geologist, XXX, 300-312, 1902.) 
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Catalogue of types and figured specimens in paleontological 
collections of geological department American museum 
of na'tural history; lower carboniferous to pleistocene, 
inclusive. R. , P. Whitfield and E. O. Hovey. (Bull. 
American Mus. Nat. Hist., XI, pt. 4, 357-500, 1901.) 
Cement .and cement materials of Iowa. , E. C. Eckel and 
H. F . Bain. (Iowa Geol. Surv., XV, 33-124, 1905.) 
Central Iowa section of Mississippian series. H: F. Bain. 
(American Geologist, XV, 317-325, 1895.) 
Certain faunal aspects of original Kinderhook. C. R. Keyes. 
(American Geologist, XXVI" 315-321, 1900.) 
Certain forms of Straparollus from southeastern Iowa. C. 
R. Keyes. (American Geologist, V, 193-197, 1890.) 
Certain sandstones of Muscatine county referred to de-
vonian . instead of lower carboniferous. S. Calvin. 
(American Geologist, III, 25-46, 1889.) 
Circum-insular paleozoic fauna. S. Weller. (Journal of 
Geology, III, 903-917, 1895.) 
Classification of crinoids. C. R. Keyes. (American Natural-
ist, XXIII, 153, 1889.) 
Classi:6.cation of lower carboniferous rocks in Mississippi ' 
valley. C. R. Keyes. (Pamphlet, Judd and Detweiller, 
printers, 1-24, Washington, .1892.) 
Description of new species of crinoids. A. H. Worthen. 
(Illinois State Mus. Nat. Hist., Bull. No.1, 1-39, 1882.) 
Description of new species of cephalopods. D. D. Owen. 
(Rept. Geol. Surv. Wisconsin, Iowa and Minnesota, . 
App., art. i, 581, 1852.) 
Description of new species of echinoderms. S. A. Miller and 
W. F. E. Gurley. (Pamphlet, 59 pp., 1890.) 
Description of new species of fossils. F. B. Meek and A. H~ 
Worthen. (Geol. Surv. Illinois, III, 289-565, 1868.) 
Description of new species of fos sils from Iowa rocks. F .. 
B. Meek and A. H. Worthen. (GeoL Surv. Illinois, II, 
143-411, 1866.) 
Description of new species of fossils. C. A. White. (Proc. 
Boston Soc. Nat. Hist., IX, 8-33, 1865.) 
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Description of fossil fishes. O. H. St. John and A. H. Wor-
then. (Geol. Surv~ Illinois, VII, 53-264, 1883.) 
Description of fossils. James HalL (Geology of Iowa, I, 
517 -523, 1858.) 
Description of some new genera and species of echinoder-
mata from coal-measures and sub-carboniferous rocks 
of Indiana, Missouri and Iowa. S. A. Miller and W. F. 
E. Gurley. (Sixteenth Ann. Rept., Dept. Geol: and Nat. 
Hist. Indiana, 327-373, 1889.) 
Devonian interval in Missouri. C. R. Keyes. (BulL Geol. 
Soc. America, XIII, 267-292, 1902.) 
Discovery of ventral structure of Taxocrinus and Haplo-
. crinus and consequent modification in classification of 
crinoidea. C. Wachsmuth and F. Springer. (Proc. Acad. 
Nat. Sci., Philadelphia, 337-363, 1888.) 
Dual character of Kinderhook fauna. C. R. Keyes. (Amer-
ica~ Geologist, XX, 167-176, 1897.) 
Gasteropods at Burlington, Iowa. C. R. Keyes~ (Proc. 
Acad. Nat. Sci., Phila., 283-298, 1889.) 
Gasteropods from Iowa. J. Hall. (Nat. Hist. New York, 
Pal., V, pt. ii, 1879.) . A number of references are made 
to fossils from Iowa. 
General description. C. A. White. (Geology of Iowa, I, 191-
201, 1870.) 
General description of characters of "Chemung." J. Hall. 
(Geology of Iowa, I, 91, 1858.) 
Geology of Des Moines county. A. H. Worthen. (Geology . 
of Iowa, I, 205-206, 1858.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Geology of Franklin county. C. A. White. (Geology of 
Iowa, II, 240, 1870.) 
Geology of F ranklin county. I. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) 
GeololIT' of Hardin county. S. W. Beyer. (Iowa Geol. Surv., 
X, 241-306, 1900.) 
Geology of Humboldt county. C. A. White. (Geology of 
Iowa, II, 244, 1870.) 
20 
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Geology of Humboldt county. 'r. H. Macbride. (Iowa Geol. 
Surv:, IX, 109-154, 1899.) 
Geology of Iowa county. S. W. Stookey. (Iowa Geol. Surv., 
XX, 151-186, 1910.) 
Geology of Lee county. A. H. Worthen. (Geology of Iowa, 
I, 196, 1858.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., III;. 
305-407, 1894.) 
Geology of Louisa county. J. A. Udde:p.. (Iowa Geol. Surv., 
. XI, 53-126, 1901.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) 
Geology of quarry products. [limes] S. W. Beyer and I. A. 
. Williams. (Iowa Heal. Surv., XVII, 189-588, 1907.) 
Geology of Tama county. T. E. Savage. (Iowa Geol. Surv., 
XIII, 185-253, 1903.) 
Geology of Washington county. A. R. Worthen. (Geology 
of Iowa, I, 245-246,\ 1858.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Kinderhook faunal studies, III; faunas of beds Nos. 3 to 7 
. at Burlington, Iowa. S. Weller. (Trans. Acad. Sci., St. 
Louis, XI, 147-214, 1901.) 
Kinderhook stratigraphy. C. R. Keyes. (Journal of Geol-
ogy, VIII, 31.5-321, 1900.) 
Marshall group: memoir on its geological position, charac-
ters and equivalencies in United States. A. Winchell. 
(Proc. American Philos. Soc., XI, 57-83, 1869.) 
Mississippian rocks of . central Iowa. R. F. Bain. (Proc. 
Iowa Acad. Sci., II, 174, 1895.) 
New bryozoans. E. O. Ulrich. (Geol. Surv. Illinois, VIII, 
283-688, 1890.) 
New genera and species of echinodermata. S. A. Miller and 
W. F. E. Gurley. (Bull. Illinois State Mus. Nat. Rist., 
No.5, 1-53,' 1894.) 
New species from Kinderhook of Marshall co~nty. C. Wach-
smuth and F. Springer. (Geol. Surv:, Illinois, VIII, 
69-154, 1890.) 
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New species from lower carboniferous- of. Marshall county. 
S. A. Miller and W. F. E. Gurley. (Pamphlet, 59 pp., 
1890.) . 
New species of brachiopods from Burlington. A. Winchell. 
Proc. Acad. Nat. Sci. Philadelphia, XVII, 109-133, 1865.) 
New species of crinoids from Marshall county. C. Wach-
smuth and F. Springer. (Geol. Su~v. Illinols, VIII, 
157 -251, 1890.) 
New species of fossils from Iowa. C. A. White. (Twelfth 
Ann. Rept., U. S. Geol. Sllrv. Terr., 155-171, 1883.) 
New species of fossils from Iowa. C. A. White. (Rept. Geog. 
and Geol. Expl. and Sury. w'! ·100 Merid., IV, 1-219, 
1875.) 
New species of fossils. C. A. White. (Proc. Acad. Nat. 
Sci. Philadelphia, XXVIII, 27-34, 1877.) 
Northeastern Iowa. W: J. McGee. (Eleventh Ann. Rept., U. 
S. G. S., 313, 1892.) 
Northern and southern Kinderhook fauna. S. Weller. 
(J ournal of Geology. XIII, 617-634, 1905.) 
Perisomic plates of crinoids. C. R. Keyes. (American 
Geologist, VII, 255-258, 1891.) . 
Principal Mississippian section. C. R. Keyes. (Bull. Geo1. 
Soc. America, III, 28?-300, 1892.) 
Relations of devqnian and carboniferous in upper Mississippi 
valley. C. R. Keyes. (Trans. St. Louis Acad. Sci., 
VII, 357-3691 1897.) 
Remarkable fauna at base of Burlington limestone in north-
eastern Missouri. C. R. Keyes. (Am. Jour. Sci., (3)) 
XLIV, 247-252, 1892.) 
Remarks on perisomic plates of crinoids C. R. Keyes. 
(American Jour. Sci., (3), XLI, 247-248, 1891.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., XIX, 
147-151, 1912.) 
Synopsis of American carbonic calyptraeidae. C. R. Keyes. 
(Proc. Acad. Nat. Sci., Phila., pp. 150-181, 1890.) 
Synopsis of American paleozoic echinoids. C. R. Keyes. 
(Proc. Iowa Acad. Sci., II, 178-194, 1895.) 
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Ueber das Carbon des Mississippithales, C. R. Keyes. 
(Neues Jahrbuch fiir Mineralogie, Geologie und Pal-
aeontologie, Jahrg. 1896, I, 96-110, 1896.)" 
Vertical range of fossils at Louisiana. C. R. Keyes: (Proc. 
Iowa Acad. Sci., IV, 26-41, 1897.) 
Cincinnatian Series. (See Maquoketa Stage.) 
Circum-insular paleozoic fauna. S. Weller (J ournal of -
Geology, III, 903-917, 1895.) 
City Bluff Shales (Atchison). 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
.. 
Clarinda well-section correlation with the schematic section 
of carboniferous. C. R. Keyes. (Iowa Geol. Surv. , 
XI, 461-463, 1901.) 
.Clarke county. 
Artesian wells of Iowa. W. H. Norton: (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Coal deposits of Iowa . . C. R. Keyes. (Iowa Geol. Surv., II, 
536 pp., 1894.) . 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
21-396, 1909.) 
General description. C. A. White. (Geology of Iowa, I , 
316-318, 1870.) ' 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No'. 293, 994 pp., 
1912.) 
Classification of crinoidea. C. R. Keyes. (American Naturalist, , 
XXIII, 153, 1889.) , 
Classification of lower carboniferous rocks of Mississippi valley. 
C. R. Keyes. (Pamphlet, Washington: Judd and Det-
weiller, printers,. 1-24, 1892.) 
Classification of Mississippian series. ' C. R. Keyes. (American 
Geologist, XXII, 108-113, 1898.) 
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Classification of Mississippian series. S. Weller,. (Journal of 
Geology, VI, 303-314, 1898.) 
Classification (Stratig!aphical )., 
American homot"axical equivalents of original Permian. 
C. R. Keyes. (Journal of Geology, VII, 321-341, 
.1899. ) 
Bethany limestone at Bethany, ' Missouri, H. F. Bain. (Am. 
Jour. Sci., (4.), V, 433-439, 1898.) 
Carbonic column of the Rio Grande. C, R. Keyes. (Proc. 
Iowa Acad. Sci., XVI, 159-163, 1909,) 
Carboniferous formations of southwestern Iowa', C. R. 
Keyes. (American Geologist, xXI, 346-350, 1898.) 
Classification of Mississippian series. S. Weller. (Journal 
of Geology, VI, 303-314, 1898.) 
Correlative r elations .of certain subdivisions of coal-meas-
ures in Kansas, C. R. Keyes. (American Geo}ogist, 
XXV, 347-353, 1900.) 
Depositional measure of unconformity. C. R. Keyes. 
(Bull. Geol. Soc. America, XII, 173-196, 1901.) 
Devonian fishes of Iowa. C. R. Eastman. (Iowa Geol. Surv., 
XVIII, 29-360, 1908.) . 
Devonian interval in Missouri. C. R. Keyes. (Bull. Geol. 
Soc. America, XIII, 267-292, 1902.) 
Formational synonomy of coal-measures i,n Western Interior 
basin. C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 82-
105, 1900.) . 
General section of Des Moines stage of Iowa. J. H. Lees . 
. (Iowa Geol. Surv., XIX, 598-604, 1909.) 
Geological position of Trans-Mississippian coals. C . . R. ' 
Keyes. (Eng. and Mining Jour., LXIX, 528-529, 1900.-) 
Geological structure and relations of coal-bearing strata of . 
central Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
I , pt. ii, 27-28, 1892.) . 
Geology and geological resources of Iowa. S. Calvin. (Proc. 





Horizons of ' Arkansas and Indian Territory coals com-
pared with those of other Trans-Mississippian coals. 
C. R. Keyes. (Eng. and Mining Jour., LXXI, 692-
, 693, 1901.) 
Middle coal-measures of western interior coal-fields. H. F. 
Bain and A. G. Leonard. (Journal of Geology, VI, 
577 -588, 1898.) , 
Mississippian rocks of central Iowa. H. F. Bain. (Proc. 
Iowa Acad. Sci., II, 174, 1895.) , 
Missourian series of carboniferous. C. R. Keyes. (Ameri-
can Geologist, XXIII, 298-316, 189'9.) 
Note on correlation of Clarinda well-section with schematic 
section of Carboniferous. C. R. Keyes. (Iowa Geol. 
Surv., XI, 461-463, 1901.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Science, N. S., XXXVI, 569, 1912.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Proc. Iowa Acad. Sci., XIX, 153-156, 1912.) 
Observations on classification of. Mississinpian series. C. 
R. Keyes. (Amer:ic.an Geolo~ist, XXII, ] 03-113, 1898.) 
Osage vs. Augusta. S. Weller. (American Geologist, XXII, 
12-16, 1898.) 
P ermian rocks of eastern Russia. C. R. Keyes. (Proc. 
Iowa Acad. Sci., VI, 229-231, 1899.) 
Relations of devonian and carboniferous in upper Missis-
sippi v~lley. C. R. Keyes. (Trans. St. Louis Acad. 
Sci., VII, 357-369, 1897.) 
Salem limestone and its stratigraphic relations in south-
eastern Iowa. F. M., Van Tuyl. (Science, N. S., XXXVI, 
569, 1912.) (Proc. Iowa Acad. Sci., XIX, 167-168, 1912.) 
Schematic standard for American carboniferous. C. R. 
Keyes. (American Geologist, XXVII; 299-305, 1901.) 
Some physical aspects of general geological correlation. 
C. R. Keyes. (Proc. Iowa Acad . . Sci., VI, 131-154, 
1899.) 
Strati~raphica] location of named trans-Mississippian 
coals. C. R. Keyes. (Eng. and Mining Jour., LXXII" 
]98, 1901.) 
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Sundry provincial and local phases of general geologie 
section of Iowa. C. H. Keyes. (Science, N. S., XJLXVI, 
569, 1912.) , 
Sundry provincial and local phases of the general geolog-
ical section of Iowa. C. R Keyes. (Proc. Iowa Acad. 
Sci., XIX, 147-151, 1912.) 
Time-values of provincial carboniferous terranes. C. R 
Keyes. (Am. Jour. Sci., (4), XII, 305-309, 1901.) 
Ueber das Carbon des Mississippithales. C. R Keyes. 
(Neues Jahrbuch fur Mineralogie, Geologie ,und Palae-
ontologie, J ahrg., 1896, 96-110, 1896.) 
Use of t erm Augusta in Geology. C. R Keyes. (Ameri-
can Geologist, XXI, 229-235, 1898.) 
Taxonomy of crinoids. C. R Keyes. (American Natur-
alist, XXX, 292-295, 1896.) 
Clay, burnt, for roads in the West. C. R Keyes. (American 
Monthly Review of Reviews, XXV, 72-74, 1902.) 
Clay County. 
Artesian wells in Iowa. W . H. Norton. (Iowa 8-eo1. Sutv., 
, VI, 113-428; 1897.) 
General description. C. A. White. (Geology of Iowa, IT, 
224-225, 1870.) 
Geology of Clay and 0 'Brien counties. T. H. Macbride. 
(Iowa G~ol. Surv., XI, 401-508, 1910.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Peat deposits in Iowa. S. W. Beyer. (Iowa Geol. Surv., 
XIX, 699-730, 1909.) 
Preliminary report on peat resources of Iowa. T. E. Sav-
age. (Iowa Geol. Surv., Bull. No.2, 5-21, 1905.) 
Some variant conclusions in Iowa geology. J. E. Todd. 
(Proc. Iowa Acad. Sci., xnr, 183-186, 1906.) 
Underground water resources of Iowa. W., H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water r esources of Iowa. W. H. Norton. (D. 
S. Geol. Surv., Water Supply Paper No. 293, 994, 1912.) 
Clay count.y, geology. T. H. Macbride. {Iowa Geol. Surv., XI, 
461-508, 1910.) 
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Clay products, tests. A. Marston. (Iowa Geol. Surv., XIV, 
.555-620, 1904.) 
Clay slide at Boone viaduct, Boone, Iowa. A. W. Merrick. 
(if ournal of Western Soc. Eng., XI, 332-339, 1906.) 
Clay workers, directory of Iowa. S. W. Beyer and L A. Wil~ 
Iiams. (Iowa Geol. Surv., XIV, 621-643, 1904.) 
Clays. 
Administrative report of assistant state geologist. C. R. 
Keyes. (Iowa Geol. Surv., I, First Ann. Rep., 7-9, 1893.) 
Analyses. Rush Emery. (Geology . of Iowa, II, 349-350, 
1870.) 
Analyses of certain clays used for making paving-brick for 
Cedar Rapids. C. O. Bates. (Proc. Iowa Acad. Sci., IX, 
61-63, 1902.) 
Betterment of our public highways. C. R. Keyes. (The 
Annals of Iowa, Historical Quarterly, V, 372-379, 1902.) 
Brick and other clays of Des Moines. C. R. Keyes. (Proc. 
Iowa Acad. Sci., I, pt. ii, 29, 1892.) 
Burnt clay for roads in the west C. R. Keyes. (American 
Monthly Review of Reviews, XXV, 72-74; 1902.) 
Chemistry of clays. J. B. Weems. (Iowa Geol. Surv., XIV. 
319-345, 1904.) 
Clays of Indianola brick, tile and pottery works. L. A. 
Youtz. (Proc. Iowa Acad. Sci., III, 40-44, 1896.) 
Cretaceous deposits of Sioux valley. H. F. Bain. (Iowa 
Geol. Surv., III, 99-114, 1895.) 
Cretaceous deposits of Woodbury and Piymouth counties, 
with observations on their economic uses. S. Calvin. 
(Iowa Geol. Surv., I, 145-161, 1893.) 
Description of Lancaster and Mineral Point quadrangles, 
Wisconsin-Iowa-Illinois. D. S. Grant and E. F. Bur-
chard. (D. S. Geol. Surv., Folio 145, 14 pp., 1907.) 
Economic aspects of work in pure science. C. R. Keyes. 
(The Annals of Iowa, Historical Quarterly, V, 392-
393, 1902.) 
Eighth annual report of state geologist. S. Calvin. (Iowa 
Geol. Surv., x., 11-27, 1900.) 
IOWA GEOLOGY AND MINING 305 
Elston Holmes Lonsdale, memorial. C. R. Keyes. (Ameri-
can Geologist, XXI, 264-265, 1898.) 
Geological format~ons of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 11-161, 1893.) 
Geology of Allamakee county. S. Calvin. (Iowa Geol. 
Surv., IV, 35-114, 1895.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geol. 
Surv., V, 361-437, 1896.) 
Geology of Benton county. T. E. Savage. (Iowa Geol. 
Surv., XV, ' 125~225, 1905.) 
Geology of Black ' Hawk county. M. F. Arey. (Iowa GeoL 
Surv., XVI, 407-452, 1966.) 
Geology of Boone county. S. W.Beyer. (Iowa Geol Surv., 
V, 167-232, 1896.) 
Geology of Bremer county. W. H. Norton. (Iowa Geol. 
Surv., XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, ' 2,01-253, 1898.) 
Geology of Butler coimty. M. F. Arey. (Iowa Geol. SUI"V., 
XX, 1-59, 1910.), 
Geology of Carroll county. H. F. Bain. (Iowa Geol. 
Surv., IX, 49-106, 1899.) 
Geology, of Cedar county. W. , H. Norton. (Iowa Geol. 
Surv., ,XI, 279-396, 1901.) 
Geology of Cerro Gordo cQllnty. S. Calvillo (Iowa Geol. 
Surv., VII, 117-195, 1897.) 
Geology of Cherokee and Buena Vista counties. T. H. 
, Macbride. (Iowa Geol. Surv., XII, 303-353, 1902.) 
Geology of Chickasaw county. S. Calvin. (Iowa Geol. 
Surv., XIII, 255-292, 1903.) 
Geology of Clay and 0 'Brien counties. T. H. Macbride. 
(Iowa Geol. Surv., XI, 461-508; 1901.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) , 
Geology of Clayton county. A. G: Leonard. (Iowa Geol. 
Surv., XVI, 213-306, 1906.) 
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Geology of Clinton county. J. A. Udden. (Iowa Geol. 
Surv., XV, 369-431, 1905.) 
Geology of Dallas . county. A. G. 'Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) . 
Geology of Davis county. M. F. Arey.(Iowa Geol. Surv., 
XX, 487-524, 1910.) 
Geology of Decatur county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 255-314, 1898.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. Surv., 
VIII, 119-199, 1898.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) , 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Emmet, Palo Alto and Pocahontas counties. T. 
H. Macbride. (Iowa Geol. Surv., XV, 227-276, 1905.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Franklin county. 1. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) . 
Geology of Grundy county. M. F. Arey. (Iowa Geol. 
Surv., XX, 61-95, 1910.) 
Geology of Guthrie county. H. F. Bain. (Iowa Geol. Surv., 
VII, 413-487, 1897.) 
Geology of Hamilton and ,Wright counties. T. H. Mac-
bride. (Iowa Geol. Surv., XX, 97-138, 1910.) 
Geology of Harrison and Monona counties. B. Shimek. 
(Iowa Geol. Surv., XX, 271-483, 1910.) 
Geology of Hardin county. S. W. Beyer. (Iowa Geol. 
Surv., X, 243-305, 1900.) 
Geology of Henry county. T. E. Savage. (Iowa Geol. 
Surv., XII, 237-302, 1902.) 
Geology of Howard county. S. Calvin. (Iowa Geol. Surv., 
XIII, 21-79, 1903.) 
Geology of Humboldt county. T. H. Macbride. (Iowa 
Geol. . Surv., IX, 109-154, 1899.) 
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Geology of Iowa county. S. W. Stookey. (Iowa Geo1. 
Surv., XX, 151-186, 1910.) 
Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-649, 1906.) 
Geology of Jasper county. I. A. Williams. (Iowa Geol. 
Surv., XV, 277'-367, 1905.) 
Geology of Jefferson county. J. A. U dden. (Iowa Geol. 
Surv., XII, 355-437, 1902.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897:) 
. Geology of Jones county. S. Calvin. (Iowa Geol. Surv., 
V, 33-112, 1896.) 
Geology of Keokuk county. H. F. Bain. (Iowa . Geo1. 
Surv., IV, 255-311, 1895.) 
Geology of Linn county. W. H. Norton. (Iowa Geol. 
. Surv., IV, 121-194, 1895.) . 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
III, 305-407, 1894.) 
Geology of Louisa county. J. A. U dden. (Iowa Geol. 
Surv., XI, 53-126, 1901.) 
Geology of Lyon and Sioux counties. . F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of .Madison county. J. L. Tilton and H. F. Bain. 
(Iowa Geol. Surv., VII, 489-539, 1897.) 
Geology of Mahaska county. H. F. Bain. (Iowa Geol. 
Surv., IV, 313-380, 1895.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geo!. 
Surv., VII, 197-262, 1897.) 
Geology of Marion county. B. L. Miller. (Iowa Geol. 
Surv., XI, 127-157, 1901.) 
Geology of Mills and Fremont counties. J. A. Udden. 
(Iowa Geol. Surv.; XIII, 123-183, 1903.) 
Geology of Mitchell county. S. Calvi:o.. (Iowa Geol. Snrv., 
XIII, 293-352, 1903.) 
Geology of Monroe county. S. W. Beyer and L. E. Young. 
(Iowa Geol. Surv., XIII, 353-433, 1903.) 
Geology of Montgomery county. ·E. H. Lonsdale. (Iowa 




Geology of Muscatine county.. J. A. Udden. (Iowa Geol. 
. Sury., IX, 247-388.1899.) 
Geology of Osceola and Dickinson counties. T. · H. Mac-
bride. (Iowa GeoL Sury., X, 185-239, 1900.) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. 
Sury., VIII, 315-366, 1898.) 
Geology of Polk county. H. F. Bain. (Iowa GeoL Surv., 
VII, 263-412, 1897.) 
Geology of Pottawattamie county. J. A. Udden. (Iowa 
Geol. Sury., XI, 199-277, 1901.) . 
Geology of Poweshiek county. S. W. Stookey. (Iowa 
GeoL Bury., XX, 237-269, 1910.) 
Geology of quarry products. S. W. Beyer and I. A. Will-
iams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Sury., XVI, 509-548, 1906.) 
· Geology of Scott county. W . H. Norton. (Iowa Geol. Sury., 
. I~ 389-519, 1899.) 
Geology of Story county. S. W. Beyer. (Iowa GeoL Surv., 
IX, 155-245,. 1899.) 
Geology of Tama county. T. E. Savage: (Iowa GeoL 
Surv., XIII, 185-253, 1903.) 
Geology of Van Buren county. C. H. Gordon. (Iowa Geol. 
Surv., IV, 197-254, 1895.) 
Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
Surv., XII, 439-499, 1902.) 
Geology of Warren county. J. L. Tilton. (Iowa Geol. • 
Sury., V, 301-359, 1896.) 
· Geology of Washington county. H. F . . Bain. (Iowa Geol. 
Sury., V, 115-173, 1896.) 
Geology of Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) 
Geology of Webster county. F. A. Wilder. (Iowa Geol. 
Sury., XII, 63-235, 1902.) 
· Geology of Winneshiek county. S. Calvin. (Iowa Geol. 
Sury., XVI, 37-146, 1906.) 
Geology of Woodbury county. H. F. Bain. (Iowa Geol. 
Surv., V, 241-299, 1896.) 
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Materials and manufactur~ of Portland cement. S. W. 
Beyer and I. A. Williams. (Iowa GeoL Surv., XYII, 
29-85, 1907.) 
Mineral production of Iowa in 1897. N. E. Newman. (Iowa 
Geol. Surv., VIII, 30-49, 1898.) 
Mineral production of Iowa in 1898. S. W. Beyer. (Iowa 
Geol. Surv., IX, 31-48, 1899.) 
Mineral production of Iowa in 1899. S. W. Beyer. (Iowa 
Geol. Surv., X, 41-58, 1900.) 
Mineral production of Iowa in 1900. S. W. Beyer. (Iowa 
Geol. Surv., XI, 37-53, 1901.) 
Mineral production of Iowa in-1901. S. W. Beyer. (Iowa 
Geol. ,Surv., XII, 37-61, 1902.) 
Mineral production of Iowa in 1902. S. W. Beyer. (Iowa 
Geol. Surv., XIV, 7-26, 1904.) 
Mineral production of Iowa in 1903. S. W. Beyer. (Iowa 
GeoL Surv' j XIV, 645-655, 1904.) 
Mineral production of Iowa in 1904. S. W. Beyer. (Iowa 
Geol. Surv., .XV, 15-32, 1905.) 
Mineral production in Iowa in 1905. S. W. Beyer. (Iowa 
GeoL Surv., XVI, ~7-36, 1906.) 
Mineral production in Iowa in 1906. S. W. Beyer. (Iowa 
GeoL Surv., XVII, 11-25, 1907.) 
Mineral product~on in Iowa in 1907. S. W. 13eyer. (Iowa 
Geol. SUi'v., XVIII, 11-28, 1908.) 
Mineral production in Iowa in 1908. S. W. Beyer. (Iowa 
GeoL Surv., XIX, 1-20, 1909.) , 
Mineral production in Iowa in 1909 and 1910. S. W. Beyer. 
(Iowa GeoL Surv., XXI, 1-28, 1912.) 
Properties. C. A. White. (Geology of Iowa, II, 323-328, 
1870.) 
Report of assistant geologist. S. W. Beyer. (Iowa Geol. 
Surv., X, 36-38, 1900.) 
Report of secretary on mineral production. N. E. Newman. 
, (Iowa GeoL Surv., VIII, 30-49, 1898.) 
Technology of clays. S. W. Beyer and I. A. Williams. 
(Iowa GeoL Surv., XIV, 29-318, 1904.) 
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Tests of clay products. A. Marston. (Iowa Geol. Surv., 
XIV, 555-620, 1904.) 
Work and scope of the geological survey. C. R. Keyes. 
(Iowa Geol. Surv., III, 47-98, 1894.) 
Clays, analyses of certain, used for making paving-brick for 
Cedar Rapids. C. O. Bates. (Proc. Iowa Acad. Sci., 
IX, 61-63, 1902.) 
Clays, chemistry. J. B. Weems. (Iowa Geol. Surv., XIV, 319-
345, 1904.) 
Clays, geology. S. W. Beyer and I. A. Williams. (Iowa Geol. 
Surv., XIV, 377-552, 1904.) , 
Clays or Indianola brick, tile and pottery works. L. A. Youtz. 
(Proc. Iowa Acad. Sci., III, 40-49, 1896.) 
Clays, techn'ology. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 29-318, 1904.) , 
Clayton County. 
Artesian wells of Iowa. W. H. Norton, (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Eighth annual report of state geologist. S. Oalvin. (Iowa 
Geol. Surv., X, 11-27, 1900.) . 
Exposures of Iowan and Kansan drift, east of usually ac-
cepted west boundary of driftless area. E. Orr. (Proc. 
Iowa Acad. Sci., XIV, 231-236, 1907.) 
Galena series. F. W. Sardeson. (Bull. Gepl. Soc. America, 
XVIII, 179-194, 1907.) . 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Clayton county. A. G. Leonard. (Iowa. Geol. 
Surv., XVI, 213-306, 1906.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa 
Geol. Surv., VI, 9-66, 1897.). 
Magnesian series of northwestern states. C. W. Hall and 
F. W. Sardeson. (Bull. Geol. Soc. America, VI, 167-
198, 1895.) 
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Notes on collection of fossils from lower magnesian lime-
- stone from northeastern Iowa. S. Calvin. (Bull. Lab. 
Nat. Rist., State Univ. Iowa, II, 189-193, 1893.) 
Notes on geology. J. D. Whitney. (Geology of Iowa, I, 
297 -302, 1858.) 
Sanitary analyses of some Iowa deep-well waters. J. B. 
Weems. (Proc. Iowa Acad. Sci., IX, 63-70, 1902.) 
Supplementary report on Portland cement materials in 
Iowa. S. W. Beyer. (Iowa Geol. Surv., Bull. No.3, 36 
pp., 1906.) 
Underground water resources of Iowa.. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. R. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Upper-silurian in northeastern Iowa. . A. G. Wilson. 
(American Geologist, XVI, 275-281, 1895.) 
Clayton county, geology. A. G. Leonard. (Iowa Geol. Surv., 
XVI, 213-306, 1906.) 
Clermont Shales (Maquoketa). 
Geology of Fayette coUnty. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Winneshiek ' county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Sundry provincial and local phases of genera.l geological 
section of Iowa. C. R. Keyes. (Pro.c. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Climate. 
Iowa. J. ,D. Whitney. (Geology of Iowa, I, 27-34, 1858.) 
Iowa. T. S. Parvin. (Geology of Iowa, I; Ch. iv, 139-164, 
1870.) 
Topography and climate of Iowa. R. E. Simpson. (Iowa 
Geol. Surv., XXI, 48-66, 1912.) 
Topography and climate of Iowa. . 1;1:' E :. Sinip.Son. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 45-59, 
1912.) 
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Clinton county. 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) , , 
Certain devonian and carboniferous outliers in eastern 
Iowa. W. H. Norton. (Iowa Geol. Surv., III, 115-133, 
1895.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) 
Geological notes. J. D. Whitney. (Geology of Iow3;, I, 278-
282,1858.) 
Geology of clays. S. ' W. Beyer and' I. A. Williams. (Iowa 
Geol.- Surv'., XIV, 377-.552, 1904.) 
Geology of Clinton county. J. A. Udden. (Iowa Geol. 
Surv., XV, 369-431, 1~05.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
'Mississippi valley between Savanna and Davenport. J. E. 
Carman. (Bull. Illinois Geol. Surv., No. 13, 96 pp., 
1909.) 
Old channels of Mississippi in southeastern Iowa. F. Lev-
erett. (Annals of Iowa, Historical Quarterly, (3), V, 
38-51, 1901.) 
Pockets of fire-clay .in Niagara limestone. J. P. Farns-
worth. (American Geologist, II, 331-334, 1888.) 
Sanitary analyses of some Iowa deep-weli waters. J. B. 
Weems. (Proc. Iowa Acad. Sci., IX, 63-70, 1902.) 
Some lime-burning dolomites and dolomitic building-stones 
·from the Niagara of Iowa. G. L. Houser. (Iowa Geol. 
Surv., I, ,197-207, 1893.) 
. Underground water resources of Iowa. W. H. Norton. 
(Iowa ·Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U . 
.s. Geol. Surv., Water Supply Paper No .. 293, 994 pp., 
1912.) . 
Clinton county, geology. J . A. Udden. (Iowa Geol. Surv., 
XV, 369-431, 1905.) 
Clinton Stage (Niagaran). 
General description of the characters. James ' Hall. (Geol-
ogy of Iowa, I, 70-71, 1858.) 
• 
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Coalj ~ and its discovery in the west, aboriginal use of mineral. 
C. R. Keyes. (Annals of Iowa; an Historical Quar~ 
terly, X, 431-434, 1912.) 
Ooal-basin, Mystic, structure. H. F. Bain. (Proc., Iowa Acad. 
Sci., I, pt. iv, 33-36, 1894.) 
Coal-basins, origin of certain features. H. F. Bain. (Journal 
of Geology, III, 646-654, 1895.) 
Coal-bearing series of Kansas and southwestern Missouri, and 
their equivalents in Iowa, stages of the Des Moines. 
C. R. Keyes. (Proc. Iowa Acad. Sci., IV, 22-25, 1897.) 
- Coal deposits of I()wa. C. R. Keyes. (Iowa Geol. Surv., II, 536 
pp., 1894.),- ' If' 
------- Coal deposits :dflrowa. H. Hinds. (Iowa Geol. Surv., XIX, 21-
396, 1909.) 
-...., Coal deposits of Iowa, sketch. C. R. Keyes. (Coal Trad:e' J our-
nal, XXXIII, 954-957, 1894.) 
Coal deposits of Trans-Mississippian field, ' structure. C. R. 
Keyes. (Eng. and Mining Jour., LXV, 253-254, and 
281, 1898.) , 
Coal-field, middle coal-measures of western interior: ' H. F. 
Bain and A. G. Leonard. (Journal of Geology, VI, 577-
588, 1898.) ' " 
Ooal-field of America, western interior. H. F. Bain.' (Trans. 
North of England Inst. Min. and Mech. Eng., XLVIII, 
55-80, 1898.) I, 
oal-fields, character and 'stratigraphical pecuiiarities of south-
western Iowa. C. R. Keyes:' (Eng. and Milling Jour., 
LXXIlI, 661, 1902.) , Irt( ' 
Coal-fields of Iowa and Missouri. H. Hinds. ' (Mines and Min-
erals, XXXI,' 80-82, 1910.) 
Coal-field, western interior. E. F. Bain. (Twenty-second Ami. 
Rept., U. S. G. S., pt. iii, '333-366. 1902.) , 
Coal-floras of Mississippi valley; C. R. Keyes. ' (Scie'nce;"N. S., 
XI, 898-900, 1900.) , 
Coal-horizons, nature. C. R. Keyes. (Journal of Geology, I, 
178-186,1894.)" , : ' " " 
Coal in America, first recorded use of mineral. ' ,C. R. Keyes. 
(Scientific American, Supp: LXXoIVi'3'4, 1'912:) , ",', 
U ~ , 
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-Coal in America, first reported use of mineraL :'0. R. Keyes. 
(Eng. and Mining Jour., XCIV, 27-28, 1912.) 
Coal ' industry, 'growth of Iowa's. C. R. Keyes. (Mon. Rev. 
Iowa Weather Serv., V, No. 12, 5-7, 1894.) 
Coal-measures, depositional equivalent of hiatus at base. C. R. 
Keyes. (Proc. Iowa Acad. ScL, VTII, 119-123, 1901.) 
Coal-measures, Lower. (See Des MoinesStage.) 
Coal-measures, Middle. (See Marais des Cygnes.) 
Coal-measures, middle, of western interior coal-field. H. F. 
Bain and A. G. Leonard. (Bull. GeoL Soc. America, 
X, 10-12, 1899.) 
Coal-measures ' of ' Arkansas, probable ' stratigraphical equiva-
lents. 'C. R. Keyes. (Journal of Ge,9logy, VI, 356-305, 
1898.) 
Coal-measures in Kansas, correlative relations of certain subdi-
, VlSlOns. C. R. Keyes. (American Geologist, XXV, 
347-353, 1900.) , 
,Coal-measures of Iowa. C. R. Keyes. (Eng. and Mining Jour., 
LVII, 269-297, and 317-318, 1894.) 
Coal-measures of Iowa, foraminiferal ooze. J. A. Udden. 
(Journal of Geology, XI, 283-284, 1903.) 
Coal measures of Iowa, sketch. O. R. Keyes. (U. S. Geol. 
Surv., Mineral Resources for 1892" 398-404, 1894.) 
Coal-me3Jsures of western interior basin, formational syn-
onymy. C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 82-
105,'1900.) , , 
Coal-measures of western interior coal-field. H. F. Bain and A. 
G. Leonard. (Journal of Geology, VI, 577-588, 1898.) 
Coal measures of Poweshiek county. A. J. Jones. (Proc. Iowa 
Acad. Sci., I , pt. iv, 59-60, 1894 .. ) 
Coal-measures, Pleuroptyx in Iowa. J. A. U dden. (Proc. Iowa 
Acad. Sc~., IX, 121, 1902.) 
Coal-measures, Upper. (See Missouri Stage.) 
.Coal-mining in Iowa, history. J. H. Lees. (Iowa GeoL Surv., 
, XIX, 521-586, 1909.) 
Coal-mining in Iowa, machine. H. F: Bain. (Mineral Industry, 
IV; 195-200, 1896.) 
Coal-seam, peculiarities of Mystic. H. F. Bain. (American Ge-
ologist, XIII, 407-411, 1894.) 
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Coal-statistics. S. W. Beyer. (Iowa Geol. Surv., XIX, 591-597, 
1909.) 
Coal-supplies of Polk county, Iowa. F. Davis. (Eng. a..nd Min-
ing Jour., LIX, 149-150, 1895.) 
Coal-testing plant at Louisiana Purchase Exposition 5lt St. 
Ooals . 
Louis, Mo., 1904, report of tests of Iowa coals made by 
government. T. E. Savage. (Iowa Geol. Surv., Bull. 
No.2, 22-38, 1905~) . 
. Aboriginal use of mineral coal; and its discovery in the 
west. (Annals of Iowa; an Historical Quarterly~ X, 
431-434, 1912.) 
Administrative report of assistant state geologist. C. R. 
Keyes. (Iowa Geol. Surv., I, First Ann. Rep., 7-9, 
1893.) 
Administrative report of assistant state geologist. C. R. 
Keyes. (Iowa Geol. Surv., III, 29-38, 1894.) 
Analyses of Iowa coals. J. D. Whitney. Geology of Iowa, 
I, 397-414, 1858.) 
Analyses of Iowa coals. Rush Emery. (Geology of ~owa, II, 
. 357-395, 1870.) 
Analyses of Iowa coals. G. E. Patrick. . (Iowa Geql. Surv., 
II, 502-509, 1894.) 
Analyses of Iowa coals. . J. H. Lees and A .. W. Hixson. 
(Iowa Geol. Surv., XIX, 476-519, 1909.) 
Bibliography of Iowa coals. J. H. Lees. (Iowa Geol. Surv., 
XIX, 659-687, 1909.) . , 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) . 
Oharacter and stratigraphical peculiarities of southwestern 
Iowa coal-fields. C. R. Keyes. (Eng. and Mining 
Jour., LXXIII, 561, 1902.) 
. Coal . deposits of Iowa. C. ,R. Keyes. (Iowa GeoL Surv., 
II, 536 pp., 1894.) 
, Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., XIX, 
.21-396, 1909;) 
Coal-fields of Iowa and Missouri. H. Hinds.. (Mines. l;:tnd 
Minerals, XXXI, 80-82, 1910.) 
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Coal-measures of Iowa. C. R. Keyes. (Eng. and Mining 
J our., LVII, 269-297 and 317-318, 1894.) 
Coal statistics. S. W. Beyer . . (Iowa Geol. Surv., XIX, 591-
597,1909.) 
Coal-supplies of Polk county, Iowa. F. Davis. . (Eng. and 
Mining Jour., LIX, 149-150, 1~95.) 
Composition, valuation and proximate analysis of Iowa 
coals. G. Hinrichs. (Second Ann. Rept. State Geol-
,ogist, 248-268, 1868.) 
First recorded use of mineral coal in America. C. R. 
Keyes. (Scientific American, Supp, LXXIV, 34, 1912.) 
First reported use of mineral coal in America. C. R. Keyes. 
(Eng. and Mining Jour.; XCIV, 27-28,. 1912.) 
Formational synonymy of coal-measures in Western Inter-
ior basin. C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 
82-105, 1900.) 
J Fuel values of Iowa coals. F. A. Wilder. (Iowa Geol. 
Surv., XIX; 399-475, 1909.) 
Gen~ral description of . characters. James Hall. (.Geology 
of Iowa, I, 120.:.141, 1858.) . 
General section of Des Moines stage of Iowa. J. ,H . .' Lees. 
(Iowa Geol. Surv., XIX, 598-604, 1909.) 
Geological formations of Iowa. C. R. Keyes. .(Iowa. Geol. 
SUnT., I, 11-101, 1893.) . 
Geological position of Trans-Mississipian. coals. C. R. 
Keyes. (Eng. and Mining Jour., LXIX, 528-529, 1900.) 
Geological section along Middle River in central Iowa. J. 
L. Tilton. (Iowa Geol. Surv., III, 135-146, 1895.) 
Geological structure and relations of coal-bearing strata of 
central Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., I, 
pt. ii, 27-28, 1892.) 
I Geology a:p.d geological resources of Iowa. S. Calvin. (Proe. 
International Mining Congress, Fourth Sess., 52-56, 
1901.) \ ' 
~ '/,'f ~ Ji II, 
Geology of ' Appanoose county. H. F. Bain. (Iowa Geol. 
Surv., Y!T~~lif7, .. ~r~6.) 
Geology of Boone cOl1~t~ .. S. W. Beyer. (Iowa Geol. Surv., 
V, 167-232, 1896.) . . 
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Geology of Carroll county. H. F. Bain. (Iowa Geol. Surv., 
IX, 49-106, 1899.) 
Geology of Dallas county. A. G. Leonard. (Iowa GeoI. 
Surv., Vill, 51-118, 1898.) 
Geology of Davis county. M. F. Arey. (Iowa Geol. Surv., 
XX, 487-524, 1910.) . 
Geology of Decatur county. H. F. Bain. (Iowa Geol. Surv., . 
Vill, 255-314, 1898.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
, Geology of Ft. Dodge. C. A. , White. (Second Ann. Rep. 
State Geologist, 140-141; 1868.) 
Geology of. Guthrie county. O. H. St. John. (Geology of 
Iowa, II, 128-129, 1870.) 
Geology of Guthrie county. H. F. Bam. (Iowa Geol. 
Surv., VII, 413-487, 1897.) , 
Geology of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) 
Geology of Hardin county. S. W. Beyer. (Iowa Geol. 
Surv., X, 243-305, 1900.) 
Geology of Henry county. A. H. Worthen. (Geology of 
Iowa, I, 218, 1858.) 
, Geology of Henry county. T. E. Savage. (Iowa GeoI. Surv., 
XII, 237-'302, 1902.) 
Geology of Jasper county. I. A. Williams. (Iowa Geol. 
Surv., XV, 277-367, 1905.) 
Geology of Jefferson county. A. H. Worthen. (Geology of 
Iowa, I, 237, 1858.) 
Geology of Jefferson county. J. A. Udden. (IowaGeol. 
Surv., XII, 355-437, 1902.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., 
IV, 255-311, 1895.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
ill, 305-407, 1894.) 
" Geology of Luca's county. O. H. St. John. (Geology of 
Iowa, II, 94, 1870.) 
. \ - Geology of"Mad;.so:iJ. county. J. L. Tilton and H. F. Bain. 
(Iowa Geol. Surv., VII, 489-539, 1897.) 
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Geology of Mahaska county. H. F,. Bain. (Iowa Geol. 
Surv., IV, 313-380, 1895.) 
Geology of Marion county. C. A. White. (Geology of 
- Iowa, II, 263-265, 1870.) 
Geology of Marion county. B. L. Miller. (Iowa Geol. 
Surv., XI, '127-197, 1901.) 
Geology of Marshall county. S. W~ Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) 
Geology of Mills and Fremont counties. J. A. U dden. 
(Iowa Geol. Surv., XIII, 123-183, 1903.) 
Geology of Monroe county. S. W. Beyer and L. E. Young. 
(Iowa Geol. Surv., XIII, 353-433, 1903.' 
Geology , of Montgomery county. E. H. Lonsdale. (Jowa 
Geol. Surv." IV, 381-449, 1895.) 
Geology of Muscatine county. J. A.' Udden. (Iowa Geol. 
Surv., IX, 247-388, 1899.) " 
Geology of Page county. S. Calvin. (Iowa Geol. Surv., XI, 
397 -460, 1901.) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 315-366, 1898.) , 
Geology of Polk county. H. F. Bain. (Iowa Heol. Surv., 
, VII, 263-412, 1897.) 
Geology of Poweshiek county. S. W. Stookey. (Iowa Geol. ' 
, ,surv., XX, 237-269, 1910.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. ' 
Surv., IX, 389-519, 1899.) 
Geology of Story county. S. W. Beyer. (IoWil Ge91. 
Surv., IX, 155-245, 1899.) 
Geology of Van Buren county. C. H. Gordon. (Iowa Geol. 
Surv., IV, 197-254, 1895.)' , 
Geology of Wapello county. A. E. Worthen. (Geology of 
Iowa, I, 256, 1858.) 
Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
Surv., XII, 439-499, 1902.) 
Geology of Warren county. J. L. '·Tilton. (Iowa ' Geol. 
Surv., V, 301-359, 1896.) 
Geology of Washington county. A. H.' Worthen. (Geology 
of Iowa, I, 246, 1858.) 
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Geology of Washington county. H. F. Bain. (Iowa Geol. 
, Surv., V, 115-173, 1896.) 
Geology of Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 191.0.) 
Geology of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 63-235, 1902.) . 
, Geology of Woodbury county. H. F. Bain. (Iowa Geol. 
Surv., V, 241-299, 1896.) 
Growth of Iowa;s coal industry. C. R. Keyes:. (Mon. Rev. 
Iowa Weather Serv., V, No. 12, 5-7, 1894.) 
History of coal-mining in Iowa. J. H. Lees. ' (Iowa Geol. 
Surv., XIX, 521-586, 1909.) 
Horizons of Arkansas and Indian Territory coals compared 
with those of other Trans-Mississippian coals. C. R. 
Keyes. (Eng. and Mining Jour., LXXI, 692-693, 1901.) 
Iowa 'coal beds. C. R. Keyes. (Coal Trade Jour., XXXII, 
133, 1893.) 
Iowa coal beds. C. R. Keyes. (Mon. Rev. Iowa Weather 
and Crop SerVice, IV, No.1, 3-5, 1893.) 
Iowa drift. C. A. White. (Geology of Iowa, I, 97, 1870.) 
Machine coal-mIning ill Iowa. H. F. Bain. (Mineral In-
dustry; IV, 195-200, 1896.) 
Middle coal-measures of western interior eo aI-field. H. F. 
Bain and A. G. Leonard. ( Journal of Geology,' VI, 577-
588, 1898.) 
Middle coal-measures of Western Interior coal-field. H. F. 
Bain and A. G. Leonard. (Bull. Geol. Soc. America, X, 
10-12, 1899.) 
Mineral production of Iowa in 1897. N. E. Newman. (Iowa 
Geol. Surv., VIII, 30-49, 1898.) , 
Mineral production of Iowa in 1898, S. W. Beyer. (Iowa 
Geol. Surv., IX, 31-48, 1899.) 
Mineral production of Iowa in 1899. S. W. Beyer. Iowa 
Geol. Surv:., X, 41-58, 1900.) 
Mineral production of Iowa in 1900. S. W. Beyer. (Iowa 
Geol. Surv., XI, 37-53, 1901.) 
, Mineral production of Iowa in 1901. S. W. Beyer. (Iowa 
Geol. Surv., XIT, 37-61, 1902.) . 
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Mineral production of Iowa in 1902. S. W. Beyer. (Iowa 
Geol. Surv., XIV, 7-26, 1904.) , 
Mineral production of Iowa in 1903. S. W. Beyer. (Iowa 
Geol. Surv., XIV, 645-655, 1904.) 
Mineral productio~ in Iowa in 1904. S. W. Beyer. (Iowa 
Geol. Surv., :X;V, 15-~2, 1905.) 
Mineral production in Iowa in 1905. S. W. Beyer. (Iowa 
Geol. Surv., XVI, 17-36, 1906.) 
Mineral production in Iowa in 1906 . . S. W. Beyer. (Iowa 
Geol. Surv., XVII, 11-25, 1907.) 
Mmeral production in Iowa in 1907. S. W. Beyer. (Iowa 
Geol. Surv. XVIII, 11-28, 1908.) 
Mineral production in Iowa in 1908. S. W. Beyer. (Iowa 
Geol. Surv., XIX, 1-20, 1909.) 
Mineral production in Iowa in 1909 and 1910. S. W. Beyer. 
(Iowa Geol. Surv., XXI, 1-29, 1912.) 
Missourian series of the carboniferous. C. R Keyes. 
, (American Geologist, XXIII, 298-316, 1899.) 
Nam~s of coals west of Mississippi river. C. R. Keyes. 
(Proc. Iowa Acad. Sci., VII, 128-137, 1901.) 
Nature of coal-horizons. C. R. Keyes. (Journal of Geology, 
I, 178-1~6, 1894.) 
N ous avons eu de grandes richesses houilleres. C. R. 
Keyes. (La Chronique industrielle. Trente-cinquiene 
Annee, No. 102, 1-3, 1912.) 
Origin of anthracite. C. ' R. Keyes. (American Geologist, 
XIII, 411-415, 1894.) 
Origin of certain features of coal-basins~ H. F. Bain. 
(Journal of Geology, ill, 645-654, 1895.) 
Peculiarities of Mystic coal-seam. H. ·F. Bain . . (American 
Geologist, Xli, 407-411, 1894.) 
Report of chemist. G. E. Patrick. (Iowa Geol. Surv., ill, 
39-44, 1895.) 
Report of secretary on mineral production. N. E. New-
man. (Iowa Geol. Surv., VIII, 30-49, 1898.) 
, 
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,Report' on 'tests of Iowa coals made by government coal-
testing plant at Louisiana Purchase Exposition, St.. 
L :mis, Mo., 1904. T. E. Savage. (Iowa Geol,. Surv., 
Bull. No.2, 22-38, 1905.) 
Sele~tion, installation and care of power-plants. G. W. Bis-
sell. (Iowa Geol. Surv., XIV, 349-376, 1904.) 
Selection of power-plaIits and equipment for stone-quarries . 
in Iowa. G. W. Bissell. (Iowa Geol. Surv., XVII, 151-
183, 1907.) 
Sketch of coal deposits of Iowa. C. R. Keyes. (Coal 
Trade Journal, XXXIII, 954-957, 1894.) 
Sketch of coal-:measures of Iowa. C. R. Keyes. (U. S. Geol. 
Swv., Mineral Resources for 1892, 396-404, 1894.) 
Statistics of Iowa coal product. J. H. Jones. (Rep. Mining 
Industry in the U. S. at the 11th Census, 1890, 342-422, 
1892.) 
Stratigraphical location of named trans-Mississippian 
coals. C. R. Keyes. (Eng. and Mining Jour., LXXII, 
198, 1901.) 
Structure of Mystic coal-basin. H. F. Bain. (Ptoc. Iowa 
Acad. Sci., I, pt. iv, 33-36, 1894.) 
Structure of coal deposits of trans-Mississippian field. C. 
R. Keyes. (Eng. and Mining Jour., LXV, 253-254, and 
281, 1898.) 
Thickness . of the' paleozoic in Mississippi valley. C. R. 
·Keyes. (American Geologist, XVII, 161-173, 1896.) 
Time-values of provincial carboniferous terranes. C. R. 
Keyes. (Am. Jour. Sci:, (4), XII, 305-309, 1901.) 
Western interior coal-field of America. ' H. F. Bain. (Trans. 
North of England Inst. Min. and Mech. Eng., XL VITI, 
'55-80, 1898.) 
Western interior coal-field. H. F. Bain. (Twenty-second 
. Ann. Rept. U. S. G. S., pt. iii, 333-366, 1902.) 
Work and scope of the geological survey.C. R. Keyes. 
(Iowa Geol. Surv.,. III, 47-98, 1894.) 
Work of chemical laboratory. N. W. Lord. :(Prof. Pape:r 
No. 48, U~ S. G. S., 221-225, 1906.) 
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Coals, analyses of Iowa. G. E. Patrick. (Iowa Geol. Surv., II, 
403-409, 1894.) 
Coals, analyses of Iowa. J. H. Lees and A. w. Hixscn; (Iowa 
Geol. Surv., XIX, 476-519, 1909.) 
Coals, geological position of trans-Mississippian. C. R .. Keyes. 
(Eng. and Mining Jour., LXIX, 528-529, 1900.) 
Coals, Iowa, report on tests made by Government coal-testing 
plant at Louisiana Purchase Exposition, St. Louis, Mo., 
1904. T. E. Savage. (Iowa Geol. Surv., Bull. No.2, 
22-38, 1905.) 
. Coals, names of, west of Mississippi river. . C. R. Keyes. (Proc. 
Iowa Acad. Sci., VII, 128-137, 1901.). 
Coals, stratigraphical location of trans-Mississippian. C. R. 
. Keyes. (Eng. and Mining Jour., LXXII, 198, 1901:) 
Coelacanth fish from Iowa kinderhook. C. R. Eastman. (Jour-
nal of Geology, XVI, 357-362, 1908.) 
Coelenterates. (See Corals.) 
Coggan Limestone. 
Geology of Benton . county. T. E. Savage. (Iowa Geol. 
Surv., XV, 125-225, 190'5.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-396, 1901.) 
Geology of :Yinn county. W. H. Norton. (Iowa Geol. Surv., 
IV, 121-194, 1895J 
Notes on lower strata of devonian series in Iowa. W. H. 
Norton. (Proc. Iowa Acad. Sci., I, pt. iv, 22-24, 1894.) 
Some recent analyses of Iowa building-stones; also of 
potable waters. N. Knight. (Proc. Iowa Acad. Sci., 
VIII, 104-109, 1901.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (:£>roc. Iowa Acad. Sci., 
XIX, 147-151,1912.) . " 
Coincidence of present and pre-glacial drainage systems in ex-
treme southeastern Iowa. F. M. Fultz. (Proc. Iowa 
Acad. Sci., II, 208-209, 1895.) 
Coke. 
Fuel values of Iowa coals. F. A. Wilder. (Iowa Geol. 
Su.rv., XIX, 399-475, 1909.) 
IOWA GEOLOGY AND MINING 323 
Colesburg Li!mestone. 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. ' O. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151,1912.) . 
Upper-silurian in northeastern Iowa. A. G. ,Wilson. (Amer-
ican Geologist, XVI, 275-281, Minneapolis, 1895.) 
Collection, notes on, of fossils from lower magnesian limestone 
from northeastern Iowa. S. Oalvin. (Bull. Lab. Nat. 
Hist., State Univ. Iowa, II, 189-193, 1893.) 
Collector; a journal of natural history. O. R. Keyes. ,(Two vol-
umes, 144 pp., 1881-2.) 
Color in fossil shells, preservation. O. R. Keyes. (The Nauti-
lus, IV, 30-31, 1890.)' 
Colorado Stage. 
Cement and cement materials of Iowa. E. O. Eckel and H. 
F. Bain. (Iowa Q-eol. Surv., XV, 33-124, 1905.) 
Oomposition and origin of Iowa chalk. S. Oalvin. (Iowa 
Geol. Surv., III, 211-236, 1895:) 
Cretaceous deposits of Sioux valley. H. F. Baid. (Iow~ 
Geol. Surv., III, 99-114, 1895.) 
Oretaceous deposits of Woodbury and Plymouth counties, 
with observations on their economic uses. S. Oalvin. 
(Iowa Geol. Surv., I, 145-161, 1893.) 
Oretaceous formations of Iowa. O. R. Keyes. (Proc. Iowa 
Acad. Sci., I ; pt. iv, 25-26, 1894.) 
Oretaceous formations of Missouri river. J. N. Nicollet. 
(Am. Jour. Sci., (1), XLV, 153-159, 1843.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. ~urv. , X, 85-184, 1900.) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 315-355, 1898.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) . 
Geology of Woodbury CO")lllty. H. F. Bain. (Iowa Geol. · 
Surv., V, 241-299, 1896,) 
• 
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Niobrara chalk.. S. Calvin. (American Geologist, xiV; 
140-161, 1894.) 
Niobrara chalk. S. Calvin. (Proc. American Assoc. Adv . . 
Sci., XLIIT, 197-217, 1895.) 
Some variant conclusions in Iowa geology. J. E. Todd. 
(Proc. Iowa Acad. ScL, XIIT, 183-186, 1906.) 
Sundry provincial and local phases of general section of 
Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., XIX, 147-
151, 1912.) 
Column, carbonic, of the -Rio Grande. C. R. Keyes. (Proc. 
Iowa Acad. Sci., XVI, 159-163, 1909.) 
Comanchan Interval. 
Geographic development of eastern part of Mississippi 
drainage system. L. G. Westgate. (American Geologist" . 
XI, ·245-260, 1893.) , 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. ( Proc. Iowa Acad. ScL, 
XIX, 147-151, 1912.) 
Comparative values of different methods of geologic. correlation. 
C. R. Keyes. (Proc. Iowa Acad. Sci., X, 105~107, 1903.) 
Complete series of superficial geological formations in north-
eastern Iowa. W. J.' McGee. (Proc. American Assoc. 
Adv. Sci., XXVIT, 198-231, 1879.) 
Complexity of glacial period and Iowa's role in its establish-
ment. C. Keyes. (Annals of Iowa, an Historical Quar-
terly, XI, 1913.) 
Composition and origin of Iowa chalk. S. Calvin. (Iowa GeoL 
Surv., ITI, 211-236, 1895.) 
Composition, chemical, of underground waters. W. S. Hendrix-
son. (Iowa Geol. Surv., XXI, 159-211, 1912.) 
Composition of underground waters, chemicaL W. S. Hendrix- . 
son. (U. S. GeoL Surv., Water Supply Paper No. 293 
. , 
135-183, 1912.) 
Compounds of soil, nitrogen. D. B. Bisbee. (Proc. Iowa Acad. 
Sci., IT, 66, 1895.) 
, Conclusions, variant, in Iowa geology. J. E. Todd. (Proc. Iowa 
Acad. Sci., XIIT, 183-186, 1906.) 
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Co"ncretionary Limestone. (Also see St. Louis Limestone.) Des 
Moines county. A. H. Worthen. (Geology of Iowa, I, 
201, 1858.) 
Henry county. A. H. Worthen. (Geology of Iowa, I, 215-
216, 1858.) 
Jefferson county. A. H. Worthen. (Geology of I~wa, I, 236-
237, 1858.) 
Lee county. A. H. Worthen. (Geology of Iowa, I, 190-
191, 1858.) 
Van Buren county. A. H. Worthen. (Geology of Iowa, I, 
226-227, 1858.) 
Wapello county. A. H. Worthen. (Geology of Iowa, I, 
254-255, 1858.) 
Cone-in-Cone. 
Note on its formation. C. A. White. (Am. Jour. Sci., (2), 
XL V, 400-401, 1868.) 
Note on nature of cone-in-cone. C. R. Keyes. (Proc. Iowa 
Acad. Sci:, III, 75-76, 1896.) 
Cone-in-cone, note on nat\lre. C. R. Keyes. (Prod. Iowa Acad. 
Sci., III, 75-76, 1896.) , 
Conglomerate, Pine Creek. J. A. Udden. (Proc. Iowa Acad. 
Sci~, VI, 54-56, 1899.) 
Continental interior, . Devonian hiatus, its· character and deposi-
tional equivalents. C. R. Keyes. (Proc. Iowa Acad. 
Sci., IX, 105-112, 1902.) 
Contribution, Iowa's to glaciology. C. R. Keyes. (Annals of 
Iowa, Historical Quarterly, IV, 394-396, 1900.) 
Contribution to fauna of lower coal measures of central Iowa. 
C. R. Keyes. (Proc. Iowa Acad. Sci., I, pt. ii, 22-23, 
1892.) 
Contribution to Geological history of American continent. J. 
. Hall. (Proc. American Assoc. Adv. Sci., XXXI, pt. i, 
29-71, 1883.) 
Contribution to invertebrate paleontology, No.8; fossils from 
carboniferous rocks of . interior states. C. A. White. 
(Twelfth Ann. Rept. U. S. Geol. and Geog. Surv. Terr., 
155-171," 1883.) 
Contribution to knowledge of genus Pachyphyllum. C. L. Web-
ster. (American Naturalist, XXIII, "621-625, 1889.) 
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Oontribution to Madison county geology. F. A. Brown. (Proc. 
Iowa Acad. Sci., XIII, 203-206, 1906.) 
Oontribution to paleontology of Illinois and other western 
states. F. B. Meek and A .. H. Worthen. (Proc .. Acad. 
Nat. Sci. Philadelphia, XIX, 251-275, 1868.) 
Oontribution to paleontology of Iowa; being descriptions of cri-
noidea and ~ther fossils. J. Hall. (Geology of Iowa, 
I, Supp., 1-92, 1859.) . 
Cook, Alfred N. Sioux city Water Supply, III. (Proc. Iowa -
Acad. Sci., Vol. XI, 'pp. 133-135, Des Moines, 1904.) 
Results of several new chemical analyses are given. 
Cook, Alfred N., and C. F. Eberly. Sioux City Water Supply. 
(Proc. Iowa Acad. Sci., Vol. IX, pp. 90-101, Des Moines, 
i902.) Results of analyses of a number of waters are 
given; and the different possible supplies are described. 
Oook, Alfred N., and W. J. Morgan. Sioux City Water Supply, 
II, (Proc. Iowa Acad. Sci., Vol. X, pp. 122-123, Des 
Moines, 1903.) Additional results of chemical: analy-
~ ses of the local waters are tabulated. 
Copper . 
. Annotated catalogue of minerals. C. R. Keyes. · (Iowa Geol. 
. Sury., I, 181-198, 1893.) . 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
III, 305-307, ·1894.) 
Geology of Louisa county. J. A. Udden. (Iowa Geol. Surv., 
XI, 53-126, 1901.) 
Iowa drift. C. A. White. (Geology of Iowa, I, 96, 1870.) 
, Corals. 
Occurrence in Iowa. C. A. White. (Geology of Iowa, II, 
342,1870.) , 
Carbonifero:u.s formations of Humboldt, Iowa. F. W. Sar-
des on. (American Geologist, XXX, 300-312, 1902.) 
Central Iowa. C. R. Keyes. (Proc. Acad. Nat. Sci. Phila-
delphia, 231-247, 1888.) 
Description of new species. C. A. White and O. H. St. 
John. (Trans. Chicago Acad. Sci., I, 115-127, 1867.) 
• 
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'Description of new species from Iowa. C. A. , White. (Proc. 
Boston Soc. Nat. Rist.; IX, 8~33, 1865.) 
~ Description of new species from Iowa rocks. F. B. Meek 
arid A. R. Worthen. (Geol. Surv. Illinois, II, 143-411, 
1866.) 
~ Differences between species of Acervularia. S: Calvin. 
(Proc. Iowa Acad~ , Sci., I, pt. ii, 30-32, 1892.) 
Eastern Nebraska. F. B. Meek. (Final Report U. S. Geol. 
Surv. Nebraska, pt. ii, 83-241:>, 1872.) 
Fauna of lower coal measures of central Iowa. C. R. Keyes. / 
(Proc. Acad. Nat. SGi. Philadelphia, 231-247, 1888.) 
List of carboniferous fossils from Des Moines.' C. R. Keyes. 
(Iowa Geol. Surv., VIi, 330-335, 1897.) 
New genus of corals from the devoniano C. L. Webster. J! 
(American Naturalist, XXIII, 710-712, 1889.) 
New Speoies from Burlington. C. A. White and R. P . . 
Whitfield. (Proc. Boston Soc. Nat. Rist., VIII, 289-
316, 1862.) 
New species from Burlington. A. Winchell. (Proc. Acad. 
Nat. Sci. Philadelphia, 225, 1863.) 
New species from Iowa. C. A. White. (Rept. Geog. and 
Ge01. Expl. and Surv. W. 100 Merid., IV, 1-219, 1875.) 
New species from Iowa. C. A. White. (Twelfth Ann. Rept. 
U. S. Geol. and Geog. Surv. Terr., 155-171, H~83.) 
New 13pecies from Paleozoic rocks of Iowa. C. A. White. 
(Proc.Acad. Nat. Sci. Philadelphia, XXVIII, 27-34,. 
1877-.) 
New species from the devonian. J. RaIl and R. P. Whit-
field. (New York State Cab. Nat. Rist., Ann. Rept. ,. 
223-239, 1873.) . 
'Notes.·on some fossil corals described by · David Dale Owen 
in his report of work done in autumn of 1839, with 
, observations on devonian species of Phillipsastrea 
Gigas of later authors. .8. Calvin. (American Geologist, 
XII" 108-112, 1893:) . 
. . Pachyphyllum from Rockford shales. C. L. Webster~ 
(American Naturalist, XXIII, 621-625, 1889.) . 
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Spontaneous fission, in Zaphrentis. C. A. White. (Am. 
Jour. Sci., (3), V, 72, 1873.) 
Corals, 'notes on some fossil, d'escribed by David Dale Owen in 
his report of work in autumn of 1839, with observa-
tions on Devonian species Phillipsastrea Gigas of later 
authors. S. Calvin. (American Geologist, XII, 108-
112, 1893.) 
Ooralville Limestone. 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci .• 
XIX, 147-151, 1912.) , 
Cornifet:ous. .(See Hamiltonian Series.) 
Correlation, comparative values of different methods. C. R. 
Keyes. (Proc. Iowa Acad. Sci., X, 105-107, 1903.) 
Correlation (Geological). 
Alternation of fossil faunas. C. R. Keyes. (Proc. Iowa 
Acad. Sci., XIII, 199-201, 1907.) 
American homotaxical equivalents of original Permian. 
C. R. Keyes. (Journal of Geology, VII, 321-341, 1899.) 
Arkansan ' series; new terrane of carboniferous in the 
Western Interior basin. C. R. Keyes. (Proc. Iowa 
Acad; Sci., VIII, 123-128, 1901.) 
Carbonic column of the Rio Grande. C. R. Keyes. (Proc. 
Iowa Acad. Sci., XVI, 159-163, 1909.) 
Carboniferous formations of New Mexico. C.~. Keyes. 
(Jour. of Geology, XIV, 147-154, 1906.) 
Carboniferous formations of southwestern Iowa. C. R. 
Keyes. (American Geologist, XXI, 346-350, 1898.) 
Certain faunal aspects of original Kinderhook. C. R. Keyes. 
(American Geologist, XXVI, 315-321, 1900.) 
Circum-insular paleozoic fauna. S. Weller. (Journal of 
Geology, ill, 903-917, 1895.) , . 
Classification of mississippian series. S. Weller. (J ournaJ . . 
, of Geology, VI, 303-314, 1898.) 
Comparative values of different methods of geologie eor-
relation. C. R. Keyes. (Proc. Iowa Acad. Sci., X, 105-
107, 1903.) . 
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Correlation of cambrian. , C. D. Walcott. (U. S. Geol. ,Surv., 
Bull. 81,..187 -188} 1891.) , . " 
. Correlation of devonian and carboniferous rocks. H. S . 
. Williams. (U. oS. Geol. Surv., Bull. 80, 1-279, 1891.) 
Correlation of devonian faunas in southerit. Illinois. S. 
Weller. (Journal of Geology, V, 625-635, 1897.) ; 
Correlation of Maquoketa shales. J. Fl. James. (Ameri-' 
can Geologist, V, 335-356, 1890.) . 
Cretaceous deposits of Woodbury and Plymouth , counties, 
j" with observations on their economic ' uses. S. Calvin. 
(Iowa GeoL Surv., I, 145-161, 1893.) 
Depositional equivalent of hiatus at base of our coal-meas-
ures. C. R. Keyes. (Proc. Iowa Acad. ·Sci., VIII, 119-
123, 1901.) 
Depositional measure of unconformity. C. R. Keyes. (BulL 
GeoL Soc. ,America, XII, 173-196, 1901.) 
·Devonian :fish~fauna of Iowa,. C. R. Eastman. (Bull. GeoL 
Soc. America, XID, ' 537, 1903.) 
Devonian hiatus in continental interior; its . character and 
depositional equivalents. C. R. Keyes. ' (Proc. Iowa 
Acad. Sci., IX, 105-112, 1902.) 
Devonian interval in Miss·ouri. C. R. Keyes. (Bull. Geol. 
Soc. America, XIII, 267-292, 1902.) 
Dual character of Kinderhook fauna. C. R. Keyes. (Ameri-
can Geologist, XX, 167-176, 1897.) 
Equivalency of Lime Creek Beds. H. S. Williams. (Am. 
Jour. Sci., (3), XXV, 311, 1883.) 
'Formational synonomy of coal-measures in western inter-
ior basin. C. R. Keyes. (Proc. Iowa Acad. Sci., VII, 
82-105, 1900.) 
Galena series. F. W. Sardeson. (Bull. Geol. Soc. America, 
XVIII, 174-194, 1997.) 
Geological age of certain gypsum deposits. C. R. Keyes. 
(American Geologi.st, XXX, 99-102, 1902.) 
Geological section along ' Middle river in central Iowa. 
J. L. Tilton. (Iowa GeoL Surv., III, 135-146, 1895.) 
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Geologlcal structure and relations of coal-bearing strata 
of central Iowa. O. R. Keyes. (Proc. Iowa Acad. Sci., 
I, pt. ii, 27-28, 1892.) 
Geology of Page .county. S. Oalvin. (Iowa Geol. Surv., 
XI, 397-460,·1901.) 
Horizon of Arkansas and Indian Territory coals compared 
wtth those of other trans-Mississippian coals. O. R. 
Keyes. (Eng. and Mining Jour., LXXI, 692-693, 1901.) 
Kinderhook faunal studies; III, faunas of beds nos; 3 to 7, 
. at Burlington, Iowa. S. Weller. (Trans. Acad. Sci. 
, St. Louis, XI, 147-214, 1901.) 
Kinderho0~ stratigraphy. O. R. Keyes. (Journal of Geol-
ogy, VIII, 315-321, 1900.) 
Lime Oreek fauna of Iowa in southwestern United States 
and northern Mexico region. O. R. Keyes. (Proc. 
Iowa Acad. Sci., XIII, 197-198, 1907.') 
Middle coal-measures of western interior coal-field. H. F. 
Bain and A. G. Leonard. (Journal of Geology, VI, 
577 -588, 1898.) 
Missourian series of carboniferous. O. R. Keyes. (Ameri-
can Geologist, XXIII, 298-316, 1899.) 
Nether delimitation of our carbonic rocks. O. R. Keyes. 
(Proc. Iowa Acad. Sci., XIX, 153-156, 1912.) 
Nether .delimitation of our carbonic rocks. O. R. Keyes. 
(Science, N. S., XXXVI, 569, 1912.) 
Northern and southern Kinderhook faunas. S. Weller. 
( Journal of Geology, XIII, 617-634, 1905.) 
Note on carboniferous faunas of Mississippi valley in 
Rocky Mountain region. O. R. Keyes.· CProc. Iowa 
Acad. Sci., XI, 258-259, 1904.) . 
Note on the correlation of Olarinda well-section with sche-
matic section of carboniferous. · O. R. Keyes. (Iowa 
Geol. Sury., XI, 461-463, 1901.) 
Observations on classification of Mississippian series. C. 
R. Keyes. (American Geologist, XXII, 103-115, 
1898.) 
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Observations on geological structure of valley of Missis-
sippi. T. Nuttall. (Jour. Acad. Nat. Sci. Philade~phia, 
First series, TI, 14-52, 1821.) '. ' 
Orotaxial correlation \ of geological terranes and , dastroph-
ism. C. R. Keyes. (Proc. Iowa. Acad. Sci., XVI, 153-
157, 1909.) , 
Orotaxis: method of geologic correlation. C. R. Keyes. 
(American Geologist, XVIIT, 289-302, 1896.) 
Permian rocks of eastern Russia. C. R. Keyes. . (Proc. ' 
Iowa Acad. Sci., VI; 229-231, 1899.) 
Present basal line of delimitation of carboniferous in 
northeastern Missouri. -C. R. Keyes. ' (American Geol-
ogist,X, 380-384, 1892.) , 
Probable stratigraphical equivalent of coal-measures of 
Arkansas. C. R. Keyes. (Journal of Geology, VI, 356· 
365, 1898.) 
Relation of cretaceous deposits of Iowa to subdivisions , of 
cretaceous proposed by Meek and Hayden. S. Calvin. 
(American Geologist, XI, 300-307, 1893.) , 
Relation of Wisconsin and Kansan drift-sheets in central 
Iowa and related phenomena. H. F. Bain. (Iowa Geol. 
Surv., VI, 429-476, 1897.) 
Relation of devonianand carboniferous in upper Mississippi 
valley. C. R. Keyes. (Trans. St: Louis Acad. Sci., VIT, 
', 357-369, 1897.) 
Relations of Missouri river loess-mantle and Kansan drift 
sheet. C. R. Keyes. (American Journal' Sci., (4), 
~IIT, 32-34, 1912.) 
Salem limestone and its stratigraphic relations in south-
eastern Iowa. F. M. VanTuyl. (Proc. Iowa Acad. Sci., 
XIX, 167-168, 1912.) , 
Some physical aspects of general geological correlation. 
C. R. Keyes. (Proc. Iowa Acad. Sci., VI, 131-154. 
1899.) 
Succession of fossil faunas in :Ki:q.derhook at Burlington, 
-1 __ J". Iowa. S. Weller. (Iowa Geol. Surv., X" 59-79, 1900.) . 
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Sundry provincial and local phases of general geological 
section of Iowa. C. R. Keyes. (Science, N. S., XXXVI, 
. 569, 1912 . .) 
Sundry provincial and local phases of the ,general geolog-
ical section of Iowa.C. R. Keyes. (Proc. Iowa Acad. 
Sci., XIX, 147-151, 1912.) 
Time-values of provincial carboniferous terranes. C. R. 
Keyes. (Am. Jour. Sci., (4), XII, 305-309, 1901.) 
Vertical range of fossils at Louisiana . . C. R. Keyes. (Proc. 
Iowa Acad.Sci., IV, 25-41, 1897.) 
Correlation of Clarinda well-section with. schematic section of 
carboniferous. C. R. Keyes. (Iowa Geol. Surv., XI, 
461-463, 1901.) 
Correlation of devonian faunas in southern illinois. S. Weller. 
(Journal of Geology, V, 625-635, 1897.) \ ~ 
Correlation of geological terranes and diastropHism, orotaxial. 
- C. R. Keyes. (Proc. Iowa Acad. Sci., XVI, 153-157, 
1909.) 
Correlation, orotaxis, a method of geologic. O. R. Keyes. (Amer-
ican Geologist, XVIII, 289-302; 1896.) 
Correlation, some physical aspects of general geological. C. R. 
Keyes. (Proc. Iowa Acad. Sci., VI, 131-154, 1899.) 
Correlative relations of certain subdivisions of. coal-measures 
in Kansas. C. R. Keyes. (American Geologist, XXV, 
347-353, 1900.) 
Coulter, John M., and W. J. G. Lund. American Lepidostrobus. 
(Trans. Illinois Acad. Sci., Vol. IV, pp. 107-108, 1912.) 
Abstract. 
Coulter, John M., and W. J. G. Lund. American Lepidostrobus. 
(Botanical Gazette, VoL LI, pp. 449-453, 1911.) The 
specimens described are from Warren county, Iowa. 
Council Bluffs, Iowa, pleistocene of vicinity of Omaha, Nebraska. 
B. Shimek. (Bull. Geol. Soc. America, XXII, 730, 
1911.) , 
Cox, Guy Henry. Origin of Lead and Zinc Ores of Upper Mis-
sissippi Valley District. (Economic Geology, Vol. VI, 
pp. 427-448, and 582-603, Lancaster, 1911.) The ore 
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materials are believed to have been set free from the 
Maquoketa shale during its decomposition and erosion, 
and concentrated below in the crevices of. the Galena 
limestone. 
County geology'. J. D. Whitney. (Geology of Iowa, I, 259-323, 
- 1857.) Geological notes are given on the northeastern 
counties of. the state. 
Orawford county. 
Aftonian mammalian fauna. S. Calvin. (Bull. Geol. Soc. 
America, XX, 341-356, 1909.) 
Evidence that fos:;;iliferous gra:V'ers and sands of Iowa ' and 
Nebra~ka are Aftonian."""'B':'Shimek. (Bull. ' Geol. Soc. 
America, XXI, 119-140, 1910.) 
General description. O. H. St. John. (Geology of Iowa, II, 
168-171, 1870.) -
Under:.ground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground .water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., Water Supply Paper No. 293, 994 pp., . 
1912.) 
Cretaceous drift-pebbles in northern Iowa. J. A. Udden. (Amer-
ican Geologist, XXIV, 389-390, 1899.) 
Cretaceous deposits of Iowa, relation to .subdivisions of creta-
ceous proposed by Meek ,and Hayden. ·S. Calvin. 
(American Geologist, XI, 300-307, 1893.) 
Cretaceous deposits of Sioux valley. H. F. Bain. (Iowa Geol. 
Surv., III, 99-114, 1895.) . 
Cretaceous deposits of Woodbury and Plymouth counties, with 
observations on: their economic )lses. S. Calvin. (Iowa 
Geol. Surv., I, 145-161, 1893.) , 
Cretaceous flora of western Iowa .. P. Bartsch. (Bull. Lab. Nat. 
Hist., State Univ. Iowa, III,l78-182, 1896.) 
Cretaceous formations of Iowa. C. R. Keyes. (Proc. ·Iowa Acad. 
Sci., I, iv, 25-26, 1894.) 
Cretaceous formations of Missouri river. J. N. Nicollet. (Am. 
Jour. Sci., (1), XLV, 153-159, 1843.) 
Cretaceous in Iowa, southern extension. E. H. Lonsdale. (Proc. 
Iowa Acad. Sci., I, pt. iv, 39-43, 1894.) 
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Cretaceous Period. 
Administrative report of assistant state geologist. C. R. 
Keyes. (Iowa Geol. ·Surv., I, ·First Ann. Rept., 7-9, 
1893.) 
Age and origin of gypsum of central Iowa. F. , Wilder. 
(Journal of Geology, XI, 723-748, 1903.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Oement and cement materials of Iowa. E. O. Eckel and H. 
F. Bain. (Iowa Geol. Surv., XV, '33-124, 1905.) 
Oement materials in ' Iowa. E. H. ~onsdale. (Proc. Iowa 
Acad .. Sci., II, 172-174, 1895.) 
Oomposition and origin of Iowa chalk. ' S. Oalvin. (Iowa . 
Geol.Surv., III, 211~236, 1895.) 
Ooal-measures of central Iowa. O. R. Keyes. (American 
Geologist, II, 395-404, 1888.) Incidental references are 
made to the eastern extension of the Oretaceous rocks in 
central 'Iowa. 
Oretaceous deposits of Sioux valley. H. F. Bain. (Iowa 
Geol. Surv., III, 99-114, 1895.) 
Oretaceous deposits of Woodbury and Plymo:uth counties, 
with observations on their economic uses. S. Calvin. 
(Iowa Geol. Surv., I, 145-161, '1893.) 
Oretaceous formations of Iowa. O. R. Keyes. . (Proc. Iowa 
, Acad. Sci., I, iv, 25-26, 1894.) 
Oretaceous formations of Missouri river. J. N. Nicollet. 
(Am. Jour. Sci., (1), XLV, 153-159, 1843'.) 
Description or' Elk Point quadrangle, South Dakota-:ije-
braska-Iowa, J; E . Todd . . (U. S. Geol. Surv., Folio 156, 
8 pp., 1908.) -
Description of , new genera and species. O. A. White and 
O. H. St. John. (Pamphlet, pp. 1-3, Iowa Oity, 1867.) 
Description of rocks at Sioux Oity. J. Marcou. (Bull. 
Soc. geol. de France, (2), XXIV, 56,1866.) 
Description of .rocks in eastern Kansas and Nebraska and 
their relations to those of adjacent states. ' F. B. Meek. 
(Am.' Jour. Sci., (2), XXXIX, 157-174, 1865.) 
Eastern extension of Oretaceous in Iowa. O. R. Keyes. 
(Proc. Iowa .Acad. Sci., I, pt. ii, 21, 1892.) 
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Fossils in Iowa drift. C. A. White. (Geology of Iowa, I, 
98, 1870.) 
Fossils in Nishnabotna sandston~. ' C. A. White. (Geology 
of Iowa, I, 290, 1870.) 
Fossils in drift. C. A. White. (Proc. American Assoc~ Adv. 
Sci., XXI, 187-192, 1873.) 
Fossils in drift of Hardin county. C. A. White. (American 
Geologist, I, 221-227, 1888.) 
Fossils in drift of Linn county. ' [So Calvin.] (American 
Geologist, I, 237, 1888.) 
Geographic development of eastern part of Mississ~ppi 
drainage system. L. G. Westgate. (American Ge'olo-
gist, XI, 245-260, 1893.) ' 
Geological age of certain gypsum deposits. C" R. Keyes. 
(American Geologist, XIX, 99-162, 1902.) , 
Geological formation of Iowa. C. R. E:eyes. (Iowa Geol. 
Surv., I, 11-161, 1893.) 
Geological map of Iowa. C. R. Keyes. (Annals of Iowa, 
Historical Quarterly, (3), I, 294-297, 1894.) 
Geology of Carroll county. O. H. St. John. ,(Geology 'of. 
Iowa, II, 143-144, 1870.) 
Geology of Carroll county. H. F. Bain. (Iowa Geol. Surv., 
IX; 49-106, 1899:) 
Geology of Cass county. C. A. White. (Geology of Iowa, 
I , 373-375, 1870.) 
Geology of Clay and 0 'Brien counties. T. H. Macbride. 
(Iowa Geol. Surv., XI; 461-508, 1901.) 
Geology of clays. S~ W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. Surv., 
VIII, 119-199, 1898.) 
Geology of Greene county. O. H. St. John. (Geology of 
Iowa, II, 133-134, 1870.) 
Geology of Guthrie county. C. ' A. White. (Proc. Ameri-
can Assoc. Adv. Sci., XVII, 326-327, 1879.) 
Geology of Guthrie county. H. F. Bain. (Iowa Geol. S'urv., 
VII, 413-487, 1897.) 
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,' Gedlogy of Linn county. W. H. Norton. (Iowa GeoL .surv., 
IV, 121-194, 189f?) 
Geology of Lyon and Si01ix counties. F. A. Wilder. (Iowa 
, Gecil. Surv., X, 85-184~ 1900.) , 
Geoiogy of Mills county. C. A. White. (Geology of Iowa, 
I, 368-370, 1870.) 
Geology of Mills and Fremont counties. J. A. U dden . 
. (Iowa GeoLSurv., Xill, 123-183, 1903.) 
Geology of ' Montgomery county. C. A. White., (Geology 
of Iowa, I, 363-366, 1870.) 
Geology of Montgomery county. E. H. Lonsdale. (Iowa 
Geol. .Surv., IV, 381-449', 1895.) 
Geology of P age county. S. Calvin. (Iowa Geol. Surv., 
Xl, 397-468, 1901.) 
Geology of Plymouth county: H. F. Bain. (Iowa Geol. ' 
Surv., Vill, 315-366, 1898.) 
Geology of Pottawattamie county. J. A. UddeIi. (Iowa 
G~ol: Surv., XI, 199-277, 1901.) 
Geology of Sac and Ida counties. T. H. Macbride: (Iowa 
GeoL Surv., XVI, 509-548, 1906,) 
Geology of W.oodbury· county. O. H. St. John. (Geology . 
of Iowa, II, 192-199, 1870.) 
Geology of Woodbury county. H. F. Bain. (Iowa Geol. 
Surv., V, 241-299, 1896,) 
Gypsum deposits in Iowa. C. R. Keyes. (Iowa Geol. Surv., 
III, 257-304, 1894.) , 
Gypsum deposits of Iowa. F. A Wilder. (Bull. U. 8. G. S., 
No. 223, 49-52, 19Q4.) 
Iowa gJTpsum. O. R. Keyes. (Mineral Industry, IV, 379-
3~6, 1896.) 
Lel;tves found in the Nishnabotna sandstone. C. A. White. 
(Geology of Iowa, I, 292-293, 1870.) 
Les Phillites Cretacees du Nebraska. J. Capellini et O. 
Heer. (Mem. Soc. Helvetique des Sci. Nat., XXII, 1-24, 
1867.) 
Niobrara chalk. S. Calvin./ (American Geologist, XIV. 140-
161, 1894.) 
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. Niobrara chalk. S. Calvin. (Journal of Geology, II, 755-
756, .1894.) 
Niobrara chalk. S. Galvin. (Proc. American Assoc: Adv. 
Sci., XLill, 197-217, 1895.) , 
Northwestern Iowa. J. N. Nicollet. (Sen. Doc., 26 Cong., 
2nd Sess., V, pt. ii, No. 237, 1841.) Cretaceol;ls rocks 
are described above the mouth of the Big Sioux river. 
Notes on cretaceous flora of western Iowa. P. Bartsch. 
(Bull., Lab. Nat. Hist., State Dniv. Iowa, III, 178-182, 
1896.) 
Notes on geological section of Iowa. S. Calvin. (Iowa 6eol. 
Surv., XVII, 192-200,1907.) 
Observations on geological structure of valley of Missis-
sippi. T. Nuttall. (Jour. Acad. Nat. Sci. Philadelphia, 
First series, II, 14-52, 1821.) 
Occurrence of fossil leaves. C. A. White. (Am. Jour. Sei., 
(2), XLIV, 119, 1867.) 
Pine 'Creek conglomerate. J. ,A. Ddden. (Proc. Iowa Acad. 
Sei., VI, 54-56, 1899.) 
Preglacial elevation of Iowa. H. 'F. Bain. (Proc. Iowa 
Acad. Sci., II, 23-26, 1895.) 
Portland-Cement resources of Iowa. H. F. Bain. (Bull. 
D. S. G. S. No. 243, 147-165, 1905.) 
References to geology at mouth of Big Sioux. F. B. Meek. 
(D. S. Geol. Surv. Terr., IX, pO. XXV, 1876.) 
Relation of cretaceous deposits of Iowa to subdivisions of 
cretaceous proposed by Meek and , Hayden. S. Cal-
- Yin. (Proc. Iowa Acad. Sci., I, pt. iii, pp. 7-12, 1893.) 
Relation of cretaceous deposits of Iowa to subdivisions of 
cretaceous proposed by Meek and Hayden. S. Calvin. 
(American Geologist, XI, 300-307, 1893.) , 
Sketch of geology of Iowa. C. R. Keyes. (Hand-Book of 
Iowa, World's Columbian Exposition at Chicago, 18-
28, 1893.) . 
Smoking bluffs of Missouri river region. H. C. Powers. 
(Sioux City Acad. Sci. and Letters, I, 57-60, 1904.) 
Southern extension of cretaceous in Iowa. E. H. Lonsdale. 
(Proc. Iowa Acad. Sci., I, pt. iv, 39-43, 1894.) 
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Sundry provincial and local phases of the general geolog-
ical section of Iowa. C. R. Keyes. (Proc. Iowa Acad. 
Sci., IX, 147-151, 1912.) 
.. Supplementary report on Portland cement materials in 
Iowa. S. W. Beyer. (Iowa Geol. Surv., Bull. No.3, 
36 pp., 1906.) 
Crill Limestone. 
Cretaceous formations of Iowa. C. R. Keyes. (Proc. Iowa 
Acad. Sei., I, iv, · 25-26, 1,894.) 
Cretaceous formations of Missouri . river. J. N. Nicollet. 
(Am. Jour Sci., (1), XLV, 153-159, 1843.) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 315-366,. 1898.) 
Niobrara chalk. S. Calvin. (American Geologist, XIV, 
140-161, 1894.) . 
Niobrara chalk. S. Calvin. (Jour;nal of Geology, II, 755-
756, 1894.) 
Niobrara chalk. S. Calvin.. (Proc. Ameri~an Assoc. Adv. 
Sci., XLIII, 197-217, 1895.) 
Some variant conclusions in Iowa geology. J. E. Todd. · 
(Proc. Iowa Acad. Sci., XIII,. 183-186, 1906.) 
Sundry provincial and local phases of general geological 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Crinoidea camerata, fossil North American. C. R. Keyes. 
(Journal of Geology, IV, 221-240, 1896.) 
Crinoidea, lower carboniferous, from Hall collection now in 
American Museum of Natural ·History, with illustra-
tions of original type specimens not heretofore figured! 
republication of descriptions. R. P. Whitfield. (Mem. 
American Mus. Nat. Hist. I, pt. i, 1-37, 1893.) . 
Crinoids. 
Attac~ment of Platyceras. C. R. Keyes. (Proc. American 
Philos. Soc., XXV, 231-248, 1888.) 
Catalogue of paleozoic fossils of North America. B. F. 
Shumard. (Trans. Acad. Sci. St. Louis, II, 334-407, 
1866.) 
IOWA GEOLOGY AND MINING 33~ 
Classification of crinoidea. C. R. Keyes. (American Nat-
uralist, XXIII, 153, 1889.) 
Description of new species. C. A. White. (Boston Jour. 
Nat. Hist., VII, 48l-506, 1863.) 
Description 'of new species. C. A. White and O. H. St. 
John. (Trans. Chicago Acad. Sci., 1,115-127, 1867.) 
Description of new species. J. Hall. (Pamphlet, pp. 1-19, 
1861.) 
Description of new species. , J. Hall. (Boston Jour. Nat. 
Hist., VII, 251-328, 1861.) 
Descr~ption of new species from Iowa. J. Hall. (Geo~ogy 
of Iowa, I, 1-92, 1859.) 
Description of new species from -Iowa. C. A. White. (Proc. 
Boston Soc. Nat. Hist., IX, 8:-33, 1865.) 
Description of new species from Iowa. A. H. Worthen. 
(Illinois State Mus. Nat. Hist., Bull. No.1, 1-39, 1882.) 
Description of new species from Iowa rocks. F. B. Meek 
and A. H. Worthen. (GeoL Surv. Illinois, II, 143-411, 
1866.) 
Description of new specfes from Iowa lower carboniferous. 
F. B. Meek and A. H. Worthen. (Geol. Surv. Dlinois, 
III, 289-565, 1868.) 
Description of new ' species, from lower carboniferous of 
Iowa. F. B. Meek ·and A. H. Worthen. (Geol. Surv. 
Illinois, V, 323-619, 1873.) . 
Description of new specie~ of crinoids. D. D. Owen and 
B. F. Shumard. (Rept. GeoL Surv., Wisconsin, Iowa 
and Minnesota, App., art. ii, 587-598, 1852.) .. 
Discovery of ventral structure of Taxocrin,us and Haplo-
crinus; and consequent modifications in classification 
of crinoidea. C. Wachsmuth and F. Springer. (Proc. 
A~ad. Nat. Sci. Philadelphia, 1888, 337-363, 1888.) 
Recent discoveries at Marshalltown ar~ recorded. 
Eastern Nebraska. F. B. 'Meek.. (.Finai Rept. U. S. Geol. 
Surv. Nebraska, pt. ii, 83-245, 1872.) . 
. Epoch in history of American science. C. R. -Keyes. (An- . 
nals of Iowa, · Historical Quarteriy, (-3), II, 345-364, 
1896.) , 
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Lower carhoniferous of Iowa. A. H. Worthen. (Ge~l. 
Surv.' Illinois, VII, 264-322, 1883.) 
Keokuk species of Agaricocrinus. C. H. Gordon. (American 
Geologist, V, 257-:261, 1890.) 
Lists of'species from Iowa localities. Charles Wachsmuth 
and Frank Springer. (Proc. Acad. Nat. Sci. Philadel- . 
phi a, 1879, 226-379, 1879.) 
Lists of species from Iowa localities. Charles Wachs:p1uth 
and Frank Springer. (Proc. Acad. Nat. Sci. Philadel-
phia, 1881, 177-414, 1881.) 
. Lists of species from Iowa localitie.s. Charles Wachsmuth 
and Frank Springer. (Proc.. Acad. Nat. Sci. Philadel-
phia, 1885, 225-364; 1885.) 
Lists ·of species from Iowa localities. Charles Wachsmuth 
and Frank Springer. (Proc. Acad:. Nat. Sci. Philadel-
phia, 1886, 64-226, 1886.) 
New fossil crinoidea from paleozoic rocks of western and 
southern portions of United States. B. F. Shumard. 
(Trans. Acad. Sci., St. Louis, I, 71-80, 1858.) 
New species from Burlington. F. B. Meek and A. H. 
Worthen. (Proc. Acad. Nat. Sci. Philadelphia, 143-
166, 1865.) 
New species from Burlington limestone. F. B. Meek and 
A. H. Worthen. (Proc. Acad. Nat. ScL Philadelphia, 
XIX, 251-275, 1868.) . 
New species from Burlington limestone. F. B. Meek and 
A. H. Worthen. (Proc. Acad. Nat. Sci. Philadelphia, 
XXI, 67-83, 1869.) 
New species from Burlington limestone. F. ' B. Meek and 
A. H. Worthen. (Proc. Acad. Nat. Sci. Philadelphia, 
XIII, 128-148, 1861.) 
New species from Burlington limestone at Burlington. F. 
B. Meek and A. H. W~rthen. Proc. Acad. Nat Sci. 
Philadelphia, XII, 378-397, 1860.) 
New species from Burlington lime!'\ton~ at Burlington. F. 
B. Meek and A. H. W o·rthen. Proc. Acaq.. Nat. Sci. 
, Philadelphia, XX, 335-359, 1868.) 
, 
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New species from carboniferous of Iowa. ' F. B. Meek and 
A. H. Worthen. (Proc. Acad. Nat. Sci. Philadelphia, 
XII, 447-472, 1860.) 
New species from devonian at Davenport. W. H. Barris. 
(Proc. Davenport Acad. Nat. Sci., II, 282-288, 1878.) 
New species from devonian of Scott county. F. B. 'Meek 
, and A. H. Worthen. (Proc. Acad. Nat. Sci. Philadel-
phia, XVII, 138-143, 1865.) 
New species from Iowa. A. H. Worthen. (Geol. Surv. lIl-
inois, VIII, 69-154, 1890.) 
Ne1V species from Kinderhook of Marshall county, O. Wach. 
smuth and F. Springer:. (Geol. Surv. Illinois, VIII, 
157 -251, 1890.) 
New species from lower carboniferous rocks of Iowa. A. 
H. Worthen and F. B. Meek., (Geol. Surv. Illinois, 
VI, 489-532, 1875.) 
New species from lower carboniferous of Marshall county. 
S. A. Miller and W. F. E. Gurley. (Pamphlet, 59 pp., 
1890.) , , 
New species from paleozoic rocks of Iowa. O. A. White. 
(Proc. Acad. Nat. Sci. Philadelphia, XXVill, 27-34, 
1877.) 
New species of crinoid from Burlington limestone. R. P. 
Whitfield. (Bull. American Mus. Nat. Hist., I, 7-9, 
1881.) 
New species of platycrinus and other fossils from Mountain 
limestone of Illinois and Iowa. A. H. Worthen. 
(Trans. Acad. Sci., St. Louis, I, 569-571, 1860.) 
North American fossil crinoidea camerata. O. R. Keyes. 
, (Journal of Geology, IV, 221-240, 1896.) 
, , Observations on Keokuk species of Agaricocrinus. O. H. 
Gordon. (Proc. Iowa Acad. Sci., I. pt. i, 100-101, 
1890.) 
Occurrence of internal convoluted plate wJthin the' body of 
certain spe,cies of crinoidea. J. Hall. ' (Proc. Boston 
Soc. Nat. Hist., X, 33-34, 1866.) 
. . 
, . 
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Perisomic plates of crinoids. Charles Wachsmuth and 
Frank Springer. (Proc. Acad. Nat. Sci. Philadelphia, 
1890, 325-392, 1890.) Incidental references are made to 
Iowa species. 
Platyceras attached. C. R. Keyes. (American Naturalist, 
. XXII, 924, 1888.) 
Preliminary note on sedentary habits of Platyceras. C. R. 
Keyes. (Proc. Iowa Acad. Sci., .. I, pt. ii, 24, 1892.) 
Stereocrinus, ' Barris. W. H. Barris. (Proc. Davenport 
Acad. Sci., IV, 102-104, 1885.) , 
Structure and habits of paleozoic sp~cies. F. B. Meek and 
.A. H~ Worthen. (Proc. Acad. Nat. Sci. Philadelphia, 
XX, 323-334, 1868.) 
Taxonomy of crinoids. C. R. Keyes. (American Naturalist, 
XXX, 292-295, 1896.) 
Transition forms in crinoids and description of five new 
species. Charles Wachsmuth and Frank Springer. 
(Proc. Ac~d. Nat. Sci. Philadelphia, 224-266, 1878.) 
A sketch is given of the evolution of certain crinoids 
chiefly from southeastern Iowa. 
Crinoids, perisomic plates. C. R. Keyes. (Anierican Geolo-
gist, VII, 255-258, 1891.) 
Crinoids, remarks on perisomic plates. C. R. Keyes. (American 
Jour. Sci., (3), XLI, 247-248, 1891.) 
Crinoids, taxonomy. C. R. Keyes. (American Naturalist,.. 
XXX, 292-295, 1896.) 
Crinoids, some new American fossils. F. Springer. (Mem. Mus. 
Compo Zool., XXV, 117-161, 1911.) 
Croixan Series. (See Potsdam Sandstone and St. C1'oix .Sand-
stone.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. R. Keyes. (Proc. Iowa Acad . .sci." 
XIX, 147-151, 1912.) 
Cross sections (Geological). 
Artesian wens of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VT, 113-428, 1897.) 
Coal-measures of Iowa. C. R. Keyes. (Eng. and Mining 
Jour .. LVII, 269-297, and 317-318, 1894.) 
, . 
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Formational synonomy of coal-measures in Western In-
terior basin. O. R. ,:Keyes. (Proc. Iowa Acad. Sci., 
VII, 82-105, 1900.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., 
IV, 255-311, 1895.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
III, 305-407, 1894.) 
Geology of Mahaska county. ' H. F. Bain. (Iowa Geol. 
Surv., IV, 313-380, 1895.) 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 18!;)7.) 
Geology of Montgomery county. E. H. Lonsdale. (Iowa 
Geol. Surv., IV, 381-449, 1895.) 
Geology of Plymouth county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 315-366, 1898.) 
Geology of Polk county. H. F .. Bain. (Iowa Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
SurV., V, 115-173, 1896.) 
Geology of Warren county. J. L. Tilton. (Iowa Geol. , 
Sm., V, 301-399, 1896.) 
Geology of Woodbury county. H. F. Bain. (Iowa Geol. 
Stirv., V, 241-299, 1896.) 
Nature of coal-horizons. C. R. Keyes. (Journal of Geolo-
gy, I, 178-186, 1894.) 
Crustaceans. 
Burlington. A. Winchell. (Proc. Amid. Nat, Sci. Philadel-
phia, 225, 1863.) 
Description of new trilobites. D. 'D. Owen. (Rept. Geol. 
. Surv. Wisconsin, Iowa and Minnesota, App., ,art. i, 
573-577, 1852.) 
Description of new species. , F. B. Meek and A. H. Worthen. 
(Geol. Surv. Illinois, III, 289-565, 1868.) . 
' Description of new species from Iowa lower carboniferous 
F. B. Meek and A. H. Worthen. (Geol. Surv. Illinois, 
III, 289-565, 1868.) 
:144 ANNOTATED BIBLIOGRAPHY 
Discovery of second example of macrouran . decapod 
crustacean, Palaeo-palaeomon New berryi. R. P. 
Whitfield. (American Geologist, IX, 237-238, Minne-
apolis, 1892.) 
Eastern Nebraska. F. B. Meek. (Final Report U. S. Geol. 
Surv., Nebraska, pt. ii, 83-245, 1872.) 
Fossil faunas in central Iowa. C. R. Keyes. (Proc.- Acad. 
Nat. Sci., Phila., 242-265, 1891.) . . 
List of carboniferous fossils from Des Moines. C. R. Keyes. 
(Iowa Geol. Surv., VII, 330-335,, 1897.) 
New coal measures species. C. A.. White and O. H. St. 
John. - (Trans. Chicago Acad. ScL, I, 115-127, 1867.) 
New species from devonian at Davenport. W. H. Barns. 
(Proc. Davenport Acad. Nat. ScL, II, 282-288, 1878.) 
Paleontology of Missouri, pt. i, C. R. Keyes. (Missouri 
Geol. Surv., IV, 271 pp., 1894.) 
Variation in position of nodes on axial segments of pygi-
dium of a species of . Encrinurus. W. H. Norton. 
(Proc. Iowa Acad. Sci., ill, 79-81, 1896.) 
Crustacean, Palaeo-palaeomon Newberryi, discovery of second 
example. R. P. Whitfield. (American Geologist, IX, 
237 -238, 1892.) 
Crustal adjustment in upper Mississippi valley. C. R. Keyes. 
(Bull. Geol. Soc. America, V, 231-242, 1894.) 
Ctenacanthus spines from Keokuk limestone of Iowa. . C. R. 
Eastman. (Am. Jour. Sci., (4), IV, 10-12, 1897.) 
Dakota Stage. , 
Cretaceous deposits of Sioux valley. H. F. Bain. .(Iowa 
Geol. Surv., III" 99-114, 1895.) 
Cretaceous deposits of Woodbury and Plymouth CoWl ties, 
with observations on their economic uses. S .. C~lvin. 
(Iowa Geol. Surv., I, 145-161, 1893.) 
Cretaceous formations of Iowa. C. R.Keyes. . (Proc. Iowa 
Acad. Sci., I, iv, 25-26, 1894.) , . 
Geology of Carroll CQunty. · R. F. Bain.. (Iowa Geol. Surv., 
IX, . 1:9-106, 1899.) _ 
Geology of Clay and 0 'Brien counties . .. T: 'R. Macbride. 
(Iowa Geol. Surv., XI, 461-508, 1901.) 
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Geology of clays. S. W. Beyer and 1. A. Williams. (Iowa 
GeoL Surv., XIV, 377-552, 1904.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. 
Surv., VIII, 119-199, 1898.) 
Geology of Guthrie county. H. F . Bain. (Iowa Geol. Surv., 
VII, 413-487,1897.) . 
Geology of.Linn county. W. H: Norton. (Iowa Geol. Surv., 
IV, 121-194, 1895.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of Mills county. C. A. White. (Geology of Iowa, 
I, ~368-370, 1870.) 
Geology of Mills and Fremont counties. J. A. ' Udden. 
(Iowa GeoL Surv., XIII, 123~183, 1903.) 
Geology of Montgomery county. C. A. White. (Geology 
,of Iowa, I, 363-366, 1870.) 
Geology of Montgomery county. E. H. Lonsd3:le. (Iowa 
Geol. Surv., IV, 381-449, 1895.) 
Geology of Page county. S. Calv~n. (Iowa Geol. Surv., 
XI, 397-460, 1901.) 
Geology of Plymouth county. H. F. Bam. (Iowa Geol. 
Surv., VIII, 315-366, 1898.) 
Geology of Pottawattamie county. J. A. Udden. (Iowa 
Geol. Surv., XI, 199-277, 1901.) 
Geology of Sac and Ida counties. T. H. Macbride. (Iowa 
Geol. Surv., XVI, 509-548, 1906.) 
Geology of Woodbury county. H. F. Bain. (Iowa Geol. 
Surv., V, 241-299, 1896.) 
Gypsum deposits of Iowa. C. R. Keyes. (Iowa G~ol. Surv., 
ITI, 257-304, 1894.) , 
Leaves found ' in Nishnabotna sandstone. C. A. White. 
(Geology of Iowa; I, 292-293, 1870.) 
Notes on various glass-sands, mainly undeveloped. E. F. 
. Bur.chard. (Bull. U, ' S. Geol. Surv., No. 315, 377-379, 
1907.) 
Occurrence of fossil leaves. C. A. White. (Am. 'Jour. Sci., 
I . .1 ,f'- l (2)" 'XLIV, 119, 186,7.) 
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Southern extension of cretaceous in Iowa. E. H. Lons:dale. 
(Proc. Iowa Acad. Sci., I, pt. iv, 39-43, 1894.) 
Sundry provincial and local phases of general geological 
section of Iowa. O. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) , ,' \ 
Dallas County. ' 
Analyses of coal. Rlfsh Emery. (Geology of -Iowa, II, 
390, 1870.) 
Analyses of Iowa coals. J. H. 'Lees and A. W. Hixson. 
(Iowa Geol. Surv., XIX, 476-519, ,1909.) 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Ooal depo'sits of Iowa. O. R. Keyes. (Iowa Geol. Surv., 
U, 536 pp., 1894.) 
Ooal deposits of Iowa. H. Hinds. , (Iowa Ge-ol. Surv., ::nX, 
21-396,1909.) , 
Coal-floras of Mississippi valley. O. R. Keyes. (Science, 
. N. S., XI, 898-900, 1900.) ; 
General description of geological features. O. H. St. John . 
. (Geology of Iowa, II, 13-46, 1870.) 
Geology of clays. 's. W. Beyer and 1. A. Williams~ (Iowa 
Geol. Surv., XIV, 3~7-552, 1904.) 
Geology of Dallas county. A. G. Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) 
Geology of quarry products. S. W. Beyer and I. A. Will-
iams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
History of coal-mining in Iowa. J. H. Lees. (Iowa Geol. 
Surv., XIX, 521-586, 1909.) , 
Natural gas in drift of Iowa. A. G. Leonard. (Proc. Iowa 
Acad. Sci., IV, 41-47, 1897.) 
Relations of Wisconsin and Kansan drift-sheets in central 
Iowa and related phenomena. H. F. Bain. (Iowa Geol. 
Surv., VI, 429-476, 1897.) 
Supplementary report on Portland cement materials in 
Iowa. S. W. Beyer. (Iowa Geol. Surv., Bull. No.3, 
36 pp:, '1906.) 
Underground water resources of , Iowa. W. H~ Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
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Underground water resO.urces O.f IO.wa. W. H. N O.rtO.n. (U. 
S. GeO.L Surv., Water Supply Paper No.. 293, 994 pp., 
1912.) 
'Dallas CO.unty, geO.IO.gy, A. G. LeO.nard. (IO.wa GeO.L Surv., 
YQI, 51-118, 1898.) 
Dana, E. S. CatalO.gue · O.f American IO.calities O.f min~rals. 
(Text-BO.ok O.f MineralO.gy, 15th ed., App. C., IO.wa, 'p. 
445, New YO.rk, 1889.) 
DavenpO.rt Limestone (Fayette). 
, Artesian wells O.f IO.wa. W. H.NO.rtO.n. (IO.wa GeO.l. Surv., 
VI, 13-428, 1897.) 
GeO.lO.gy O.f Bremer CO.unty: W. H. NO.rton. (IO.wa GeO.l. 
Surv., XVI, 319-405, 1906.) 
GeO.IO.gy O.f Cedar cO.unty. W. H. NO.rtO.n. (IO.wa GeO.l. 
Surv., XI, 279-396, 1901.) . 
GeO.IO.gy O.f ScO.tt CO.unty. W. H. NO.rtO.n. (IO.wa GeO.l. 
Surv., IX, 389-519, 1899.) 
Davenport, Mississippi valley between Savanna and. J. 
E. Carman. (Bull. IllinO.is HeO.l. Surv., No.. 13, 96 pp., 
1909.) 
Davis County. 
CO.al depO.sits O.f IO.wa. C. R. Keyes. (IO.wa , GeO.l. Surv., 
II, 536 pp., 1894.) 
CO.al depO.sits O.f IO.wa. H. Hinds. (IO.wa GeO.l. Sp.rv., XIX, 
21-396, 1909.) 
GeO.IO.gy O.f Davis CO.unty. M. F. Arey. (IO.wa GeO.l. Surv., 
XX, 487-521, 1910.) 
GeO.IO.gy O.f quarry prO.ducts. S. W. Beyer and I. A. Wil-
liams. (IO.wa GeO.l. Surv., XVII, 189-588, 1907.) 
General descriptiO.n. C. A. White. (GeO.lO.gy O.f IO.wa, II, 
271, 1870.) 
, Histo'ry o,f cO.al-mining in IO.wa. J. H. Lees. (IO.wa GeO.l. 
Surv., XIX, 521-588, 1909.) 
Preglacial ,elevatiO.n O.f IO.wa. H. F. Bain. ' (PrO.c. IO.wa 
Acad. Sci., II, 23-26, 1895.) 
, [ShO.rt notes O.n geO.IO.gy.] C. A. White. : (First Ann. 
Rep. 'State GeO.lO.gis~; 135-36; 1868.) 
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UndergroUIid water 'resources of Iowa. W. H. Norton. 
" . ' , ) (Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton.(U. 
S. Geol. .surv., Water Supply Paper No. 293, 994 pp., 
1912.) 
Davis county, geology, M. F. Arey. (Iowa Geol. ·Surv.~ XX, 
, 487-524, 1910.) 
Davis, Floyd. Coal-supplies of Polk ' county, Iowa. (Eng. and 
Mining Jour., VoL LIX, pp. 149-150, New York, 1895.) 
The general character of the coal-seams is noted and 
briefly described. 
Davis, Ralph E. Mississippi Valley Lead and Zinc District. 
(Mining World, Vol. XXIV,pp. 548-549, Chicago, 
1906.) There are briefly described the geologic' fea-
tures and the occurren'ce of the ores. The Iowa part of 
the district is especially considered. 
Davidson, A. D., and Stuart Weller. Petalocrinus Mirabilis, 
, N. Sp., and a New American Fauna. (JournalofGe-
, , ) 
ology, IV, 166-173, 1896.) 
De Kalb Limestone '(Bethany). 
Geology of Decatur county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 255-314, 1898.) 
' Dean, S. Glenwood Well. . (Proc. Iowa Civil Eng. and Surv; 
Soc. for 1895,pp. 33-39, Des Moines, 1895.) The log 
is described. ' 
Decatur County. 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., i894.) 
Coal deposits of Iowa. H. Hinds. (Iowa Geol. Surv., 
XIX, 21-396, 1909.) 
Drift section and glacial striae in vicinity of Lamoni, Iowa. 
T. J. Fitzpatrick. (Proc. Iowa Acad. Sci., V, 105-106, 
1898.) 
General geology. C. A. White. (Geology of Iowa, I, 318· 
327. 1870.) 
Geology of Decatur county. H. F. Bain. (Iowa Geol. 
Surv., VIII, 255-314, i898.) 
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Geology of quarry products. , S. W. Beyer and 1. A~ Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 190.7.) 
[Short notes on geology.] C. A. White. (First Ann Rept. 
State Geologist, 42-43, ,1868.) 
Undergr:ound water resources of Iowa. , W. H. , Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. ,W. H. Norton. 
(U. S. Geol. Surv., Water Supply Paper No. 293, 994 
pp., 1912.) 
Decatur county, geology. H. F. Bain. (Iowa Geol. Surv., VIII, 
255-314, 1898.) 
Decorah ice cave and its explanation. A. F. Kovarik. (Scien-
tific American SuppieIhent, MCXC, p. 19158, 1898.) 
Decorah Shales. 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-30.6, 190.6.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa GeoL Surv., X; 379-651, 190.0..) 
Geology of Winnishiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 190.6.) 
Sundry provincial and local phases , of general geological 
section of Iowa. C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Deep-boring, record of Grinnell. A. J. jones. (Proc. Iowa 
Acad. Sci., II, 31-35, 1895.) 
Deep-borings at Rock Island and vicinity, account of paleozoic 
rocks explored. J. A. Udden. (Seventeenth Ann. 
Rept., U. S. G. S., pt. ii, 829-849, 1896. 
Deep-well.in Des Moines county, Iowa. F. M. Fultz. (Proc. 
, Iowa Acad. Sci., III, 62-63, 1896.) 
De,ep-well, Sigourney. H. F. Bain. ' (Proc. Iowa Acad. Sci., I, 
iv, 36-38, 1894.) 
Deep-well waters, sanitary analyses. J. B. Weems. (Proc. 
, Iowa Acad. Sci., IX, 63-70., 190.2.) 
, Deep W-ells. 
Account of Paleozoic rocks explored by deep borings at 
Rock Island and vicinity. ,J. A. Udden. (Seventeenth 
Ann. Rept., U. S. G. S., pt. ii, pp. 829-849, 1896.) 
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Allcient lava-flows · in strata of northwestern Iowa . . S. W. 
Beyer. (Iowa Geol.Surv':,' 1,' 163-169, 1893.) 
Apparent anomalies of stratification of Postville well. S. 
Calvin. (American a'eologi~t, XVII.l95-203, 1896.) 
Artesian wells in Iowa. R. E .' Call. (Science, XIX, 310-311, 
1892.) 
Artesian wells of Iowa. v:r. H. Norton. (Iowa Geol. Surv., 
VI, 113-428, 1897.) 
Burlington artesian well. , F. M. Fultz. (Proc. Iowa Acad. 
Sci., VI, 70-74~ 1899.) 
Chemical composition of . underground waters. W. S. Hen-
drixso:Q.. (Iowa G~ol. Surv., XXI, 159-211, 1912.) · 
Chemical compositi~n of underground waters. W. S.· Hen-
drixson. (D. S" GeoL Surv., Water Supply Paper No. 
\ '. \, 
293, 135-183" 1912.) 
Geology of Appanqose county. H. F. Bain. (Iowa Geol. 
Surv., 'V, 3~1-437, 1896.) 
Geology of Boone county. S. W. Beyer. (Iowa Geol. 
Surv., V, 167-232, 1896.) 
Geology of Cedar county. W.H. Norion. (Iowa ·Geol. 
Surv., XI, 279-389, 1901.) 
Geology of Clayton county. A. G. Leonard. . (Iowa Geol. 
Surv., XVI, 213-306, 1906.) 
Geology of Clinton county. J. ~~. D dden. (Iowa Geol. 
Surv., XV, 369-431,1905.) 
. Geology , of Dallas county. A. G. Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) 
Geolo'gy bf Franklin county. I. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) 
Geology. of Hardin county. S. W. Beyer. (Iowa GeoL. 
Surv., X, 243-305, 1900.) . 
(\teolQgy of Jasper county. I. A. Williams. (Iowa Geol. 
Surv., XV, 277-367, 1905.) 
Geology of Keokuk county. H. F . Bain. (Iowa Geol. 
Surv.,. IV, 255-311, 1895.)' 
. . ~ . ~ . . 
Geology of Lee county. O. R. Keyes. (Iowa Geol. Surv., 
. ,. III,. .305-407, 1894.) 
• 
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Geology of Louisa county. J. A. U dden. (Iowa ,Geol. 
Surv., XI, 53-126, 1901.) , ,,', 
Geology of Marshall county. S. W. Beyer. (Iowa Geol. SVrv., VII, 197-262, 1897.) , : ,: ", i 
Geology of Mills and Fremont counties. J. A. U ddEm. (Iowa 
, Geol. Surv., XIII, 123-183, 1903.) \ :. I,' '\ 
Geology of Muscatine county. J. A. Udden. '(Io:wa Geol. 
. : I I \ .' •• I • 
Surv., IX, 347-388, 1899.) ' " 
\j l' , ' 
Geology of Page county. S. Calvin. (Iowa Geol. ~urv., 
XI, 397-460, 1901.) , : I,' "~,: 
Geology of Plymouth county. H. F. ' Ba~n. ~ (Iowa Geol. 
Surv., VIII, 315-366, 1898.) ,n Ii 
Geology of Polk county. H. F. Bain. , 1l(:I'Owa Geol. Surv., 
VII, 263-412, 1897.) n, ' 
Geology of Pottawattamie county. ;J; A. Udden. (Iowa 
Geol. Surv., XI, 199-277, 1901')1 r: .: " 
, Geology of Poweshiek county.. ~. S; W. I Stookey. (Iowa 
Geol. Surv., XX, 237-269, ,19;1.0.) " 
Geology of Story county. S. iW" Beyell. (Iowa Geol. Surv., 
IX, 155-245, 1899.) ,'J':' \~ [ 
Geology of Wapello countY! j cIA.G. Leonard. (Iowa Geol. ' 
Surv., XII, 439-499, \ 19~n " , 
Geology of Wayne co-qnty. M. F. Arey. (Iowa Geol Surv., 
XX, 199-236, 1910.) , 
Glenwood well. I, S:,\;P~an. (Proc. Iowa Civil ,Eng. and 
Surv. Soc. for 1895, 33-39, '1895.) 
Hydrology of llpp~r ,Mississippi valley and adjoining ter- ' 
ritory. D. W. Mead. (Jour. Assoc. Eng. Soc., XIII, 
, 68 pp., 1~~~.) . ' 
Report of a~!)t~tant state geologist. A. G. Leonard. (Iowa 
Geol. §}}Ff" XII, 28-32, 1902.) 
Some facts brought to light by deep-well in Des Moines 
.co~t~~ \ ~o,wa. F ; M. Fulti. (Proc. Iowa Acad. ,S'ci., , 
III, 62-63, 1896.) 
. Thic~rs13w?J~' paleozoie strata of northeastern Iowa: W. H. 
Norton. (Iowa Geol. Surv.,' III, 176-210, 1895.) 
• 
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De(onnation (Geotectoni.~) :, 
Carboniferous section of southwestern Iowa. G. L. Smith. 
(Iowa Geol. Surv., XIX, 605-657, 1909.) 
Geology of Allamakee county. S. Calvin. (Iowa Geol. 
Surv., IV, 35-114, 1895.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geol. 
Surv., V, 361-437, 1896.) 
Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
Surv., XVI, 407-452, 1906.) 
Geology of Buchanan county. S. C!1lvin. (Iowa Geol. 
Surv., VIII~ 201-253, 1898.) 
Geology of Cerro Gordo county. S. Calvin. (Iowa Geol 
Surv., VII, 117-195, 1897.) 
Geology of Clayton county. A. G. Leonard. (Iowa Geol. 
Surv., XVI, 213-506, 1906.) 
Geology of Dallas county. A. G. Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905.) 
Geology of Hardin county. S. W. Beyer. (Iowa Geol. 
Surv., X, 243-305, 1900.) 
Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-649, 1906.) 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) 
Ge'ology of Keokuk county. S. Calvin. (Iowa Geol. Surv., 
IV, 255-311, 1895.) 
Geology of Mahaska county. H. F. Bain. (Iowa Geol. 
Surv., IV, 313-380, 1895.) 
Geology of Mills and Fremont counties. J. A. Udden. 
(Iowa Geol. Surv., XIII, 125-183, 1903.) 
Geology of Muscatine county. J. A. ·Udden. (Iowa Geol. 
Surv., IX, 247-?88, 1899.) 
Geology of Page county. S. Calvin. (Iowa Geol. Surv., 
XI, 397-460, 1901.) 
-" . Geology of Story county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
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Geology of Van Buren county. C. H. Gordon. (Iowa Geol. 
Surv., IV, 197-254, 1895.) 
Geology of Worth county. I. A. Williams. (Iowa Geol. 
Surv., X, 315-377, 1900.) 
Maquoketa shales in Delaware county . . S. Calvin. (Proc. 
Iowa Acad. Sci., II, 40-42, 1895.) 
Origin.of certain features of coal-basins. H. F. Bain. 
Journal of Geology, III, 646-654, 1895.) 
Preglacial elevation of Iowa. H. F. Bain. (Proc, Iowa 
Acad. Sci., II, 23-26, 1895.) 
Some variant conclusions in Iowa geology. J. E'. Todd. 
(Proc. Iowa Acad. Sci., XIII, ' 183-186r 1906.) 
Degradation of loess. J. E. Todd. (Proc. Iowa Acad. Sci., V, 
46-51, 1898.) 
Delaware County. 
Artesian wells of Iowa. ·W. H. Norton. (Iowa Geol. Surv" 
VI, 113-428, 1897.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) 
Devil's backbone. S. Calvin. (Midland Monthly, VI, 20-
'26, 1896.) 
Frozen streams of Iowa drift-border. A. G. Wilson. 
(American Geologist, XVII, 364-371, 1896.) . 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. 
Surv., VIII, 119-199, 1898.) 
Geology of quarry products. S. W. Beyer and I . .A. Wil-
liams. (Iowa Geol. Surv., XVII, 189-588, 1907.) 
Maquoketa shales in Delaware county. S, Calvin. (Proc. 
Iowa Acad. Sci., II, 40.:42, 1895.) 
[Notes on geology.] J. D. Whitney. (Geology of Iowa, I, 
295-296, 1858.) 
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Notes 0n some fossil corals described by David\-.pi.riowen 
in his report of work done in autumn oerS39, with 
observations on devonian species of. PhillipsastreaGi-
gas. of later authors. S.Calvin. (American"Geologist, 
, XIT, 108-112, 1893.) 
Superposition of glacial drift upon residuary clays. W. J. 
McGee. (Am. Jour. Sci., (3), XVIII, 301-303, 1879.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214;11912.) 
Underground water resources of Iowa'. W. H. Norton. (U. 
S. Geol. Burv., Water Supply Paper N~. 293, 994 pp., 
1912.) 
Upper-silurian in northeastern . Iowa. A. G. Wilson. 
(American Geologist, XVI, 275-281, 1895.) 
Delaware county, geology. S. Calvin. (Iowa Geol. Surv., VITI, 
119-199, 1898.) 
Delaware county, Maquoketa shales . . S. Calvin. (Proc. Iowa 
Acad. Sci., II, 40-42, 1895.) 
DeJaware Limestone (Niagaran). ' 
Geology of Clinton CQunty. J. A. U dden. (Iowa Geol 
Surv., . XV, 369-431, 1905.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. ·Surv., X, 379-651, 1900.) 
'Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 43$.,546, 1905.) 
~Geology of Jones county. S. Calvin. (Iowa Geol. Surv., 
V, 33-112, 1896.) ~ 
Geology of Linn county. W. H. Norton. (Iowa Geol. 
Surv., .W, 121-194, 1895.) 
Delimitation of ~arboniferous in northeastern Missouri, present 
basal line. C . . R. Key~s. (American Geologist, X, 360-
384, 1892.) , 
, ' (0 ,. , • 
. Delimitation' of our carbonic rocks, nether. C. R. Keyes. (Sci. 
ence, N. S., XXXVI, 569, 1912.) 
Delimitation of our carbonic rocks, nether. C. R. Keyes. (Proc. 
Iowa Acad. Sci., XIX, pp. 153-156, 1912.) 
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Dema.ret, Leon. Les principaux Gisel;nents de Miner~is, ~~ 
Zinc des Etas-Unis d'Amerique. (Revue universelle 
des Mines, (4), t. VI, pp. 221-256, Liege, 1904.) The 
geologic occurrence; origin and nature of the Iowa de,,; 
posits are described. -, ' 
Dentition of devonian pthyctodontidae. C. R. Eastman. (.Amer-
ican Naturalist, XXXII, 473-488 and 545-560,' 1898.) 
I ~, " 
Deposition. . 
'Mississippi valley between Savanna and Davenpc;>rt. J. E. 
, Carman. (Bull. Illinois Geol Surv., NOt ~3, " 96 pp., 
1909.) . . , I 
Deposition of Burlington limestone, interruption. I F. M. Fultz. 
(American Geologist, XIV, 246-249, 1894.) 
. I. , 
Deposition of Burlington limestone, evidences of disturbance. 
F. M. Fultz. (Proc. Iowa Acad. S~i., I, pt. iv, 56-58, 
1894.) I , 
Depositional equivalent of hiatus at base of our coal-measures . 
. C. R. Keyes. (Proc. Iowa Acad. ( Sci~" Vill, .f1.9-123, 
1901.) , , " 
Depositional equivalents, devonian hiatus in continental inter-
ior. C. R. Keyes. (Proc. Iowa Acad. Sci., IX, .105-
112, 1902.) , , ' 
• I 
Depositional measure of unconfoTIIl,~ty. C. R. Keyes. (Bull. 
Geol. S'oc. America, XII, 175-196, 1901.) 
Depositional phases of eolatioll
' 
under the stimulus of ' aridity. 
C. R. Keyes. (Proc. Iowa Acad.Sci., XVIII, 101-103, 
1912.) 
I . 1 
Deposits, cretaceous, of Sio~· valley. H. F. Bain. (Iowa Geol. 
Surv., ill, 99-114, 1-.895.) 
Deposits of Mississippi valley, geographic distribution of lead 
and zinc . .. C. R. Keyes. (Eng. and Mining Jour., 
LXXXVI, 1004-1005, 1908.) 
Deposits, Ozark l~ad ,a;nd zinc; their genesis, -localization, and 
migrations. C. R. Keyes. (Trans. American Inst. 
Mining IliJp.g., XL,. 184-231, 1909.) , I 
Des .Moines, list~-'of' carboniferous fossils. C. R. Keyes. (Iowa 
Geol. Surv., VII, 330-335, 1897.) 
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Des Moines, or coal-bearing, series of Kansas and southwestern 
Missouri and their equivalents in Iowa: C. R. Keyeli. 
(Proc. Iowa A.cad. Sci., IV, 22-25, 1897.) 
Des Moines, revised list of loess fossils. C. R Keyes. Iowa 
Geol. Surv., VII, 344, 1897.) 
Des Moines County . 
. Administrative report of assistant state geologist. C. R. 
Keyes. (Iowa Geol. Surv., III, 29-38, 1894.) 
Annotated catalogue of minerals. C. R. Keyes. (Iowa 
Geol. Surv., I, 181-196; 1893.) 
Attachment · of Platyceras to palaeocrinoids. C. R. Keyes. 
(American Naturalist, XXII, 924, 1888.) 
Biographical sketch of Charles Wachsmuth. C. R. Keyes. 
(American Geologist, XVII, 131-136, 1896.) 
. [Brief notes on geology.] . C. A. White. (First Ann. Rept. 
State Geologist, 30-35, 1868.) 
Burlington artesian well. F. M. Fultz. (Proc. Iowa Acad. 
· Sci., VI, 70-74, 1899.) 
Catalogue of types and figured specimens in paleontologi-
cal collections of geological department; · American 
museum of natural history; lower carboniferous to 
pleistocene, inclusive. R. P. Whitfield and E. O. Ho-
vey . . (Bull. American Mus. Nat. Hist., XI, pt. 4, 357-
500,1901.) 
Certain Forms of Straparollus from southeastern .Iowa. C . 
. R. Keyes. (Amer?-can Geologist, V, 193-i97, 1890.) 
Classification of lower Carboniferous rocks of Mississippi 
valley. C. R. Keyes. (Pamphlet, Judd and Detweil-
ler, printers, 1-24, Washington, 1892.) Sections and 
details of the rocks in southeastern Iowa are given. 
Circum-insular paleozoic fauna. S. Weller. Journal of 
Geology, III, 903-917, 1895.) 
Coal deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv.,. 
IT, 536 pp., 1894.) 
Coal deposits of Iowa. H. Hinds. (Iow:;L Geol. Surv., XIX~ 
21-396, 1909.) 
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Description of new and remarkable fo~sils from paleozoic 
, rocks ·of Mississ~ppi valley._ S. A. Miller and W. F. E. 
Gurley. TSulL Illinois State ' Mus. Nat. Rist., No.8, 
1-65, ;t896.) 
Description of new species of crinoids from Burlington. 
F. B. Meek and A. R. Worthen. (Proc. Acad. Nat. 
Sci. Philadelphia, XXI, 67-73, 1868,) 
Description of new species of echinoderms. F. B. Meek 
and A. R. Worthen. (Proc. Acad. Nat: Sci. Phila-
delphia, XXI, 251-275, 1868.) 
Description of some new species of invertebrates from 
Paleozoic rocks of ,Illinois and adjacent states. S. A. 
Miller and W. F. E. Gurley. ' (BulL Illinois State Mus. 
Nat. Rist., No.3, 1-91, 1894.) 
Devonian interv:;tl in Missouri. C. R. Keyes. (Bull. Geol. 
Soc. America, XIII, 287-292, 1902.) 
Discovery of second example of Macrouran decapod crus-
tacean, Palaeo-palaeomon Newberryi. R. P. Whit-
field. (American Geologist, IX, 237-238, 1892.) 
Epsomite. C. A. White. (Geology of Iowa" II, 305-306, 
1870.) 
Evidences of disturbance during deposition of Burlington 
limest?ne. F. 'M. Fultz. (Proc. ' Iowa Acad. Sci., I, pt. 
iv, 56-58, 1894.) 
Evidence of two distinct geological formations in Burling-
ton limestone. W. R. Niles and Charles Wachsmuth. 
(American Jour. Sci., (2), XLII, 95:99, 1866.) 
Extension of Illinois lobe of great ice-sheet into Iowa. F. 
, M. Fultz. (Proc. Iowa Acad. Sci., II, 209-212, 1895.) 
Fish remains in carboniferous limestone. A. R. Worthen. 
(Proc. American Assoc. Adv. Sci., X, 189-192, 1856.) 
Formation of flint-beds of Burlington limestone. ' F. M. 
Fultz. (Pr<?c. Iowa Acad. Sci., II, 177, 1895.) 
Fossils from "yellow" 'sandstone found at Burlington. A. 
Winchell. , (Proc. Acad. Nat. Sci. Philadelphia, XV, 
225, 1863.) 
'Gastropods from Burlington, Iowa. C. R. Keyes. (Proc. 
Acad. Nat. Sci. Philadelphia, 283-298, 1889.) 
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General account of geological formations. A. H. Worthen. 
(Geology of Iowa, I, 198-208, 1858.) 
Genesis of ArD.erican actinocrinoidae. C. R. Keyes. 
(American Naturalist, XXIV, 243-254, 18!JU.) 
Geology and paleontology of Burlington. C. A. White . 
. . (Boston Jour. Nat. Hist., VII, 209-235, 1860.) 
Geology ' of clays. S. W. Beyer and I. A. Williams. (Iow~ 
GeoL Surv., XIV, 377-552, 1904.) 
Geology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Geology of quarry products. S. W. Beyer and I. A. Wil-
liams. (Iowa GeoL Surv., XVII, 189-588, 1907.) . 
Glacial markings in 'southeastern Iowa. F. M. Fultz. 
(Proc. iowa Acad. Sci., II, 213-217, 1895.) 
Glacial scorings in Iowa. C. R. Keyes. (Iowa GeoL Surv., 
ill, 147-165, 1894.) 
Illinois glacial lobe. F. Leverett. (Mon. U. S. G. S., 
XXXVIII, 817 pp., 1899.) . 
Interruption during deposition of . Burlington iimestone. 
F. M. Fultz. (American Geologist, XIV, 246-249, 
1894.) 
Iowa scientist and his work. C. R. Keyes. (Annals of 
Iowa, Historical Quarterly, IV, 383-392, 1900.) 
Kinderhook faunal studies; II, fauna of Chonopectus sand-
stone at Burlington, Iowa. S. Weller. (Trans. St. 
Louis Acad. Sci., X, 57-129, 1900.) . 
Kinderhook faunal studies; III, faunas of beds nos. 3 to 7, . 
at Burlington, Iowa. S. Weller. (Trans. Acad. Sci., 
St. Louis, XI, 147-214,1901.) 
Kinderhook stratigraphy. C. R. Keyes. (Journal of 
Geology, VIII., 315-321, 1900.) 
List of fossils found in Burlington bluff. J. N. NicOllet. 
(Sen. Doc., 26 Cong., 2nd Sess.; V, pt. ii, No. 237, 
1841.) 
Marked unconformity between carboniferous and de-
vonian strata in upper Mississippi valley. C. R. 
Keyes . . (Am. Jour. Sci., (4)" XXXVI, p. 160-164, 1913.) 
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Marshall grOUp: a ;memoir ·on its geological position, char-
acters and equivalencies in United States. A. Win-
chell. ,Proc. American Philos. Soc., XI, 57-83, 1869.} 
Memorial of Charles Wachsmuth. C. R. Keyes. .(Proc. 
I~wa Acad. Sci., IV, 13-16, 1897.) 
Naticoid genus strophostylus. C. R. Keyes. (American 
Naturalist, XXIV, 1111-1117, 1890.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
Science, N. S., XXXVI, 569, 1912.) 
Nether delimitation of our carbonic rocks. ,C: R. Keyes. 
(Proc. Iowa Acad. Sci., XIX, 153-156, 1912.) , 
'New crinoids from . Burlington. F. B. Meek and A. H. 
Worthen. (Proc. Acad. Nat. Sci. Philadelphia, XII, 
447-472,1860.) 
New crinoids from Burlington. F. B. Meek and A. H. 
Worthen. (Proc. Acad. Nat. Sci. Philadelphia, XX, 
335-359, 1868.) 
New fossils from Iowa. F. B. Meek and A. H; Worthen. 
(Proc. Acad. Nat. Sci. Philadelphia, XIII, 128-148, 
1861.) 
New species of blastoids from Burlington. F. B. Meek and 
A. H. Worthen. (Proc. Acad. Nat. Sci. Philadelphia, 
XXI, 83-91, 1869.) 
New species df blastoids from Burlington. F. B. Meek and 
A. H. Worthen. (Proc. Acad. Nat. SGi. Philadelphia, 
XXII, 22-56, 1870.) 
New species of brachiopods from Burlington. A. Winchell. 
(Proc. Acad. Nat. Sci. Philadelphia, XVII, 109-133, 
1865.) 
New species of crinoid from Burlington limestone. R. P. 
-Whitfield. ' (Bull. American Mus. Nat. Hist., I , 7-9, 
, 1881.) 
New species of crinoids from Burlington. F. B. Meek and 
" ,A. H. Worthen. (Proc. Acad. Nat. Sci. Philadelphia, 
XVII, 143-166, 1865.) 
New species of crinoids from .Burlington. O . ..A,. White. 
(Boston Jour. Nat., Hist., VII, 481-506, 1863.) 
, . 
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New speciks ~f echinoderrJ;l.'ata and "new crustacean from 
paleozoic rocks. S. A. Miller. ' (Bull. Illinois State 
. Mus. Nat. Hist., No. 10, 1-91, 1896.) . 
N~w species of echinoderms described from BllI'lington. F. 
B. Meek and A. H. W orth€m. (Proc. Acad. ~ at. Sci. 
Philadelphia, XII, 378-397, 1860.) 
New species of Platycrinus and other fossils from Moun-
tain limestones of Illinois and Iowa. A. H. Worthen. 
(Trans. Acad. Sci. St. Louis, I, 569-571, 1860.) 
Northern and southern Kinderhook fauna::;;. ·S. Weller. 
(Journal of Geology, XIII, 617-634, 1905.) 
Northward extension of Lake Valley limestone. C. R. 
Keyes. (Proc. Iowa Acad. Sci., XII, 169-171, 1905.) 
Note on Carboniferous faunas of Mississippi valley in 
Rocky Mountain region. C. R. Keyes. (Proc. Iowa 
Acad. Sci., XI, 258-259, 1904.) 
Notice of new coelacanth fish from Iowa kinderhook. C. 
R. Eastman. (Journal of Geology, XVI, 357-362, 
1908.) 
Notice of new genus alid species of lower carboniferous 
bryozoan. R. P. Whitfield. (Bull. American Mus. 
Nat. Hist., XX, 469, 1904.) 
Observations on classification of Mississippian series. C. 
R. Keyes. (American Geologist; XXII, 103-115, 1898.) 
Observations on rocks and description of new species of 
fossils from Burlington, Iowa. C. A. White and R. P. 
Whitfield. (Proc. Boston Soc. Nat. Hist., VIII, 289-316, 
1862.) 
Old chann'els of Mississippi in sQutheastern Iowa., F. 
Leverett. (Annals of Iowa, Hist9rical Quarterly, (3), 
V, 38-?1. 1901.) 
Osage vs. Augusta. S. Weller. (American Geologist, XXII: 
12-16, 1898.) . 
Paleontology of Missouri, pt. i. C. R. Keyes. (Missouri 
Geol. Snrv., IV, 271 pp., 1894.) 
Paleontolo~y of Missouri, pt. ii. C. R. Keyes. (Missouri 
Geol. Surv., V, 266 pp., 1894.) 
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Peii's~mic plates of cri~oids . C. R. Keyes. (American 
Geologist, VII, 255-258, '1891.) , 
Preglacial elevation of Iowa. H: F. Bain. (Proc. Iowa 
Acad. Sci., II, 23-26, 1895.) 
P~incipal Mississippian section. O. R. Keyes. (Bull. 
Geol. Soc. America, III, 283-300, 1892.) , 
Recent discoveries of glacial scorings in southeastern Iowa. 
F. M. Fultz. (Proc. Iowa Acad. Sci., III, 60-62, ~896.) 
Relations of platyceras and capulus. C. R. Keyes. 
(American Geologist, TIl, 6-9, 1890.) 
Remarks on perisomic plates of crinoids. C. R. Keyes. 
. (American Jour. Sci., (3), XLI, 247-248, 1891.) 
Review of progress of American invertebrate paleontology 
for the year 1890. C. R. Keyes. (American Natural-
ist, XXV, 327-333, 1891.) 
Some facts brought to light by deep-well in Des Moines 
county, Iowa. F. M. Fultz. (Proc. Iowa Acad. Sci., 
ill, 62-63, 1896.) 
Some new American fossil crinoids. F. Springer. (Mem. 
Mus. Compo Zool., XXV, 117-161, 1911.) 
Succession of fossil faunas in Kinderhook at Burlington, 
Iowa. S. Weller. (Iowa Geol. Surv., X, 59-79, 1900.) 
• Surface geology of Burlington. C. R. Keyes. (American 
. Naturalist, XXII, 1049-1054, 1888.) 
,Synopsis of American paleozoic echinoids. C. R. Keyes. 
(Proc. Iowa Acad. Sci., II, 178-194, 1895.) 
Transition forms in crinoids and description of five new 
species. Charles Wachsmuth and Frank Springer. 
(Proc. Acad. Na~. Sci. Philadelphia, 224-266, 1878.) 
Underground water resources of Iowa. W. H. Norton. 
(Iowa Geol. Surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W, H. Norton. 
(U. S. Geol. Surv., Water Supply Paper No. 293, 994 
pp., 1912.) 
Use of term Augusta in geology. C. R. Keyes. (American 
Geologist, XXI, 229-235, 1898.) 
24 
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'Weathered zone (Sangam,on) between Iowan loess , and 
. Illinoi'an till-sheet. F. Leverett. (Proc. Iowa ' Acad. 
Sci., V, 71-80'-1~98.) , 
Des Moines ' county,geology; . C. R. Keye~. (Iowa Geol. Surv., 
., ill, 409-492, 1894.) 
, . 
Des Moines county, Iowa, some facts brought ,to light by deep-
well.F. M. Fultz. (Proc. Iowa Acad. Sci., m, 62-63, 
.1896.) . 
Des Moines river and origin of name. C. R. Keyes. (A:p.nals 
of Iowa: Histori.cal Quarterly, m,.554-559, 1898.) 
Des Moines stage; 
Age of". certain sandstones 'near Iowa City. C. R. Keyes. 
(Proc. Io~a Acad. Sci., 26, I, pt. ii, 1892.) 
American Lepidostrobus. J. M. Coulter and W. J. G. 
LUltd. (Botanical Gazette, LI" 449-453, 1911.) 
, American . Lepidostrobu~. J. M. Coulter , and W. J. G. 
Lund. (Trans. Illinois Acad. Sci., IV,107-108, 1912.) 
Analyse~ of certain clays used for making paving brick for 
(Jedar Rapids. C. O. Bates. (Proo. Iowa Acad~ . ScL, 
IX~ 61-63, 1902.) . ' 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. 
Surv., VI, 113-428, 1897.) 
Arkansan .series; new terrane of carbonIferous in the West-
ern interior basin. C. R. Key~s. (Pr,oc. Iowa Acad. 
Sci., VI.II, 123-128, 1901.) 
Bethany limestone of western interior coal-fields. C. R. 
Keyes.. (Am. Jour. Sci., (4), II, 221-225, 1,896.) 
Bibliography of Iowa coals. J. H. Lees. (Iowa Geol. 
. Surv., XIX, 659-687, 1909.). 
B,rachiopods from various . localities' in Iowa. ' J. Hall. 
(Nat. Hist. New York, PaL, vm, 1-367, 1892.) 
Brick and other days of Des Moines. C. R. Keyes. (Proc. 
. Iowa Acad. Sci., I, pt. ii. 29, 1892.) . 
. ,- ~ Cardio-carpus in Iowa. A. J. Jones. (Proc. Iowa Acad. 
Sci., I, pt. iv, 61, 1894.) , . 
,. ' Cement and cement materials of Iowa;' E : C. Eckel and 
H. F. Bain. tlowa Geol. Surv., XV; 33-124, 1905.) 
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Oentral Iowa. O. R. Keyes. (American Geologist, II, 
" . 396-404, 1888.) 
Oertain devonian and carboniferous ' outliers in eastern 
Iowa. W. H. Norton. (Iowa Geol. Surv., ill, .115-
133, 1895.) 
Oertain faunal aspects of original Kinderhook. O. R. Keyes. 
(American Geologist, XXVI, 397-398, 1900.) 
Oertain fossil plant remains in Iowa herbarium. T. H. 
Macbride. (Proc. Davenport Acad. Sci., X, i53-162, 
1907.) . 
Character o'f unconformability of Iowa coal measures UVUll 
older rocks. O. A. White. Am. Jour. $ci., (2)" XLV, 
331-334, 1868.) 
Olassification of lower carboniferous rocks of Mississippi 
valley. O. R. Keyes. (Pamphlet, Judd and Detweiller, 
printers, 1-24, Washington, 1892.) 
Olays of Indianola brick, tile and pottery works. L. A. 
Youtz. (Proc. Iowa Acad. Sci., ill, 40-44, 1896.) 
Ooal' deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
II, 536 pp., 1894.) 
'i Ooal deposits of Iowa. H. Hinds .. (Iowa GeoL Surv., 
XIX, 21-396, 1909.) 
Ooal-fields of Iowa and Missouri. H. Hinds. (Mines and 
Minerals, XXXI, 80-82, 1910.) 
Ooal floras of Mississippi valley. , O. R. Keyes. . (Science, 
N. S., XI, 898-900, 1900.) 
Ooal-measures of Iowa. C. R. Keyes. (Eng. and Mining 
.Tour., LVII, 269-297, and 317-318, 1894.) 
Ooal measures of Poweshiek county. A. J. Jones~ .(Proc. 
Iowa Acad. Sci., I, pt. 'iv, 59-60, 1894.) 
Ooal-suppliesof Polk county, Iowa. ' F. Davis. Eng. and 
. . Mining Jour., LIX, 149-~50, 1895.) 
Oontribution to fauna of the lower coal measures of central 
. Iowa. O. R. Keyes. (Pro(' , Iowa Acad. Sci., 22-23, 
I, pt. ii, 1892.) . 
. Oontribution ~o Madison county geology. F~ A. Brown. 
(Proc. Iowa Acad. Sci., XIII, 203-206, 1906.) 
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Correlative relations of certain suqdivisions of the coal-
measures in Kansas. C. R. Keyes~ (.Amerjcan Geol-
ogist, XXV, 347-353, 1900.) 
Crustal adjustment in upper Mississippi valley. C. R. 
Keyes. (Bull. Geol. Soc. America, V, 231-242, 1894.) 
Depositional equivalent of hiatus at base of our coal-
measures. C. R. Keyes. (Proc. Iowa Acad . . Sci., VlIIr 
119-123, 1901.) 
Depositional measure of unconfonnity. C. R. Keyes. 
(Bull. Geol. Soc . .America, XII, , 175-196~ 1901.) 
Description of Iowa fossile. James Hall. (Geology of 
, Iowa; I, 711-724, 1858.) 
Description of new species of fossils from Iowa rocks. F. 
B. Meek and A. H. Worthen. (Geol. Surv. Illinois, n, 
143-411, 1866.) 
Description of general characters in Iowa. C. A. White. 
(Geology of Iowa, I, 232-241, 1870.) . 
Description of rocks along Des Moines river. D. D. Owen. 
(Rept. Geol. Surv. Wisconsin, Iowa and Minnesota, 
105-133, 1852.) 
Distribution and relations of St. Louis limestone in Ma-
haska county, Iowa. H. F. Bain. (Iowa Geol. Surv., 
I, 171-179, 1893.) 
Fauna of central Iowa. C . . R. Keyes. (Proc. Iowa Acad. 
Sci., I, pt. ii, 22-23, 1892.) 
First reported Lepidostrobus is from Warren county, Iowa. 
J. L. Tilton. (Science, N. S., XXXVI, 569, 1912.) . 
First reported petrified American Lepidostro bus is from 
Warren county, Iowa. J. L. Tilton. (Proc, Iowa Acad. 
Sci., XIX, 163-165, '1912.) . 
Formational synonymy- of coal-measures of Western In-
terior basin. C. R. Keyes. (Proc. Iowa Acad. Sci., 
VII, 82-105, 1900.) 
Fossil fa-!;mas in central Iowa. C. R. Keyes. (Proc. Acad. 
Nat. Sci. Philadelphia, 242-265, 1891.) , 
Foss~ls ,from Jackson comity. Herbert Osborn. (Proc. 
Iowa Acad. Sci., I, pt. ii, 115, 1892.) 
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Fossils from, lower coal measures at ,Des Moines l Iowa. c.. 
R. Keyes. (American Geologist, II, 23-28, 1888.) 
, General section of Des Moines .stage of Iowa.. J. H. Lees. 
(Iowa Geol.Surv., XIX, 598-604, 1909,) 
Geological position of trans-Mississippian ,coals. C. R. 
Keyes. (Eng. and Mining Jour., L.XIX, 528-529, 1900.) 
Geological section along Middle river in central Iowa" J. L, 
Tilton. (Iowa Geol. Surv., III, 135-146, 1895.) 
Geological structure and relations of coal-bearing strata of 
central Iowa. C. R: Keyes. (Proc. Iowa Acad. -Sci., 
I, pt. ii, 27-28, 1892.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geol. 
-Surv., V, 361-437, 1896.) 
Geology of Boone county. S. W. Beyer. (Iowa Geol. Surv., 
V, 167-232, 1896.) 
Geology of Carroll county. H: F. Bain. (Iowa Geol. Surv., 
IX, 49-106, 1899.) 
Geology of Cedar county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-398, 1901.) 
Geology of clays. S. W. Beyer and I. A. Williams. (Iowa 
Geol. Surv., XIV, 377-552, 1904.) 
Geology of Clinton county. J. A. U dd~n. (Iowa Geol. 
Surv.; XV, 369-4;31, 1905.) 
Geology of Dallas county. A. G. Leona~d. (Iowa Geo1. 
Surv., VIII, 51-118, 1898.) 
Geology of Davis c(:)Unty. M. F. Arey . . (Iowa · Geol. Surv., 
XX, 481-521; 1910.) 
Geology of Decatur county. H. F. Bain. . (Iowa Geol~ 
. Surv., VIII, 255-314, 1898.) 
Geology of Des Moines county. A. H. Worthen. (Geology 
of Iowa, I, 200-201, 1858.) 
Ge·ology of Des Moines county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, i895.) 
Geology of Guthrie county. O. H. St. John. · (Geology of 
Iowa, II, 105~106, 1870.) 
Geology of Guthrie county. H. F. Bain. (Iowa Geol. Surv., 
VII, 413-487, 1897.) 
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Geology of Hamilton county. O. A. White. (Geology of 
Iowa, II, 256-257, 1870.) 
Geology of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geol. Surv., XX, 97-138, 1910.) 
Geology of Hardin county. S. W. Beyer. (Iowa Geol. Surv., 
X, '243-305, 1900.) 
Geology of Henry county. A. H. Worthen. (Geology of 
Iowa, 1, '211-214, 1858.) 
Geology of Henry co'unty. T. E. Savage. (Iowa Geol. 
Surv., XII, 237-302, 1902.) 
, Geology of Humboldt county. T. H. Macbride. (Iowa Geol. 
Surv., IX, 109-154, 1899.) 
Geology of Iowa county. S. W. Stookey. (Iowa Geol. 
Surv., XX, 151-186, 1910.) 
Geology of J acksoncounty. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-649, 1906.) 
Geology of Jasper county. I. A. Williams. (Iowa Geol. 
Surv., XV, 277-367, 1905.) 
Geology of Jefferson county. A. H. Worthen. (Geology of 
Iowa, I, 233-236, 1858.) 
Geology of Jefferson county. J. A. Udden. (Iowa Geol. 
Surv., XII, 355-437, 1902.) 
Geology of Johnson 'county. S.Oalvin. (Iowa Geol. Surv., 
VII, 33-116, 1897.) . 
Geology of Jones county. S. Oalvin. (Iowa Geol. Surv., V, 
' 33-112, 1896.) 
Geology of K~okuk comity. H. F. Bain. (Iowa Geol. Surv., 
~, IV, 255-311, 1895.) 
Geology of Lee county. A. H. Worthen. (Geology of Iowa, 
• I, 188-190, 1858.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv .. 
III, 305:407, 1894.) 
Geology of Linn county. W. H. Norton. (Iowa Geol. Surv., 
IV, 121-194, 1895.) 
Geology of Louisa county. J. A. Udden. (Iowa,Geol. Surv., 
, ',' XI, 53-126, 1901.) 
Geology of Lucas county. O. H. St. John. (Geology of 
Iowa, II, 81-85', 1870.) 
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Geo~ogy of Mahaska county. Ho F. Bain.: (lowaGeol. 
Surv., IV, 313-380, 1895.) 
Geology of Madison county. J. L .. Tilton and H. F. Bain. 
(Iowa Geol. Surv., VII, 489-539, 1897.) 
Geology of Marion county. B. L. Miller. (Iowa Geol. Surv., 
I 
XI, 127-197, 1901.) 
. Geology of ' Marshall county. ,S. W. Beyer. (Iowa Geol. 
Surv., VII, 197-262, 1897.) 
Geology of Monroe county . . S. W. Beyer and L. E. Young. 
(Iowa Geol. Surv., XIII, 353-433, 1903.) 
Geology of Muscatine county. J. D. Whitney. (Geology of 
Iowa, I, 274.277, 1858.) 
. Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 347-388, 1899.) 
Geology of Polk county. H. F., Bain. (Iowa: Geol. Surv., 
VII, 263-412, 1897.) 
Geology of Poweshiek county. S. W. Stookey. (Iowa 
Geol. Surv., XX, 237-269, 1910.) 
Geology of Scott county. A. S. Tiffany. (Geology of Scott 
County, etc., 30-34, 1885.) 
Geology of Scott county. W. H. Norton. (Iowa Geol. Surv., 
IX, 369-519, 1899.) 
Geology of Story county. S. W. Beyer. (Iowa Geol. Surv., 
IX, 155-245, 1899.) 
Geology of Tama .county. T. E. Savage. (Iowa Geol. Surv., 
XIII, 185-253, 1903.) 
Geology of Van Buren county. A. H. Worthen. (Geology 
of Iowa, I, 222-226, 1858.) 
Geology of Vall. Buren county. C. H. Gordon. (Iowa Geol. 
Surv., IV, 197-254, 1895.) 
'Geology of Wapello county. A. G. Leonard. (Iowa Geol. 
SurV., XII, 439-499, 1902.) 
Geology of Wapello county, ' A. H. Worthen. (Geology of 
. . Iowa, I , 250-254, 1858.) . 
Geology. of Warren county: O. n: St. John. (Geology of 
. . Iowa, II, 46-47, 1870.) 
Geology of Warrell' county'. J. L. Tilton. ·(Iowa Geol. Surv., 
V, 301-359, 1896.) 
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Geology of Washington county. A. H. Worthen. (Geology 
of Iowa, I, ~41-242, 1858.) 
Geology of Washington county. H. F. Bain. (Iowa Geol. 
Surv., V, 115-173, 1896.) 
Geology of Wayne county. M. F. Arey. (Iowa Geol. Surv., 
XX, 199-236, 1910.) 
Geology of Webster county. F. A. Wilder. (Iowa Geol. 
Surv., XII, 63-235, 1902.) 
Gigantic orthoceratite from American carboniferous. ,C. R. 
Keyes. (Science, N. S., III, 94-95, 1895.) 
H~rizons of Arkansas and Indian Territory coals compared 
with th,ose of other Trans-Mississippi coals. C. R. 
Keyes. (Eng. and Mining Jour., LXXI, 692-693, 1901.) 
List of carboniferous fossils from'Des Moines. C. R. Keyes. 
(Iowa Geol. Surv., VII, 330-335, 1897.) 
List of fossils from Des Moines river above the Raccoon 
fork. J. N. Nicollet. (Sen. Doc., 26 Cong., 2d Sess., V, 
pt. ii, No. 237, 1841.) 
Middle coal measures. O. H. St. John. (Geology of Iowa, 
I, 264-284, 1870.) 
Middle coal measures of western interior coal-field. H. F. 
Bain and A. G. Leonard. (Journal of Geology, VI, 577-
588, 1898.) , 
Middle coal 'measures of western interior coal-field. H. F. 
Bain and A. G. Leonard. (Bull. Geol. Soc. America, X, 
10-12, 1899.) 
Mississippi valley between Savanna and Davenport. J. E. 
Carman. (Bull. Illinois Geol. Surv. No. 13, 96 pp., 
1909.) I ' 
Names of coals west of Mississippi river. C. R. Keyes. 
(Proc. Iowa Acad. Sci., VII, 128-137, 1901.) 
Note on correlation of Clarinda well-section with schematic 
.section of carboniferous. C. R. Keyes. (Iowa Geol. 
, Surv., ~I, 461-463, 1901.) 
Notes on Redrock sandstone. C. R. Keyes. (Proc. 'Iowa 
Acad. Sci., I, pt. ii, 26-27, 1892.) , 
I ' 
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Occurrence in Iowa of fossiliferous concretions similar to 
, , , 
. those of Mazon creek. A. C. Spencer. (Proc. Iowa 
Acad. Sci., I, pt. iv, 55, 1894.) 
O~igin of anthracite. C. R. Keyes. , (American Geol~gist, 
XIII, 411-415, 1894.) 
Origin of certain features of coal-basins. H. F. Bain. (Jour-
nal of Geology, III, 646-654, 1895.) . 
Paleontology of Missouri, pt. i, C. R. Keyes. , (Miss~mri Geol. 
S~rv., IV, 271 pp., 1894:) 
Paleontology of Missouri, pt. ii. , C. R. Keyes. (Missouri 
Geol. Surv., V, 266 pp., 1~94.) 
Peculiarities of Mystic coal~seam. H. F. Bain: (American 
Geologist, XIII, 407-411, 1894.) 
Permian rocks of eastern Russia. C. R. Keyes. (Proc. Iowa 
Acad. Sci., VI, 229-231, 1899.) 
Pleuroptyxin Iowa coal measures. J. A. Udden. (Proc. 
Iowa Acad. Sci., IX, 121, 1902.) 
Probable stratigraphical equivalents of coal-measures of 
Arkansas. C. R. Keyes. (Journal of Geology, VI, 356-
365, 1898.) 
Redrock sandstone of Marion county, Iowa. C. R. Keyes. 
(Am. Jour. Sci., (3), XLI, 273-275, 1891.) 
Results of recent geological work in Madison comity. J. L. 
Tilton. (J?roc. Iowa Acad. Sci., IV,-47-54, 1897.) 
Schematic standard for American Carboniferous. C. R. 
Keyes: (American' Geologist, XXVIII, 299-305, 1901.) 
Serial nomenclature of carboniferous. C. R. Keyes. (Amer-
, ican 'Geologist, XVIII, 22-28, ,189.6.) , 
Sketch of coal deposits of Iowa. C. R. Keyes. ,( Coal Trade 
Journal, XXXIII, 954-957, 1894.) . 
Sketch of coal-measures of Iowa. C. R. ,Keyes. (U. S. G~ol. 
Surv., Mineral Resources for 1892, 398-404, 1894.) ' ' 
Stages of Des Moines, or coal-bearing, series of Kansas and 
southwestern 'M'issouri, and their ' equivalents in Iowa. 
, C. R. Keyes. (P:roc. ~owa Acaq. Sci., IV, ~2-25, 1897.) 
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. Stratigraphical location of named, trans-Mississippian ·coals. 
C. 'R. Keyes. (Eng. and Mining Jour., LXXII, 198, 
1901.) 
Stratigraphy of carboniferous in central Iowa. C. R. Keyes. 
(BulL GeoL Soc. America, II, 277-292, 1891.) , 
Structure of coal deposits of trans-Mississippian field. C. R. 
Keyes. (Eng. and Mining Jour., LXV, 253-254 and 281, 
1898.) . 
Structure of Mystic coal-b~sin. H. F. Bain. (Proc. Iowa 
. Acad. ScL, I, pt. iv,. 33-36, 1894:) 
Sundry provincial and local phases of general geological 
'section of Iowa. C. R. Keyes. (Prb~. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Tests of clay products. A. Marston. (Iowa GeoL S~rv., XIV, 
555-620, 1904.) 
Thickness of paleozoic in Mississippi -yalley. C. R. Keyes. 
(American Geologist, XVII, 161-173, 1896.) 
.Time-values of provincial Carboniferous terranes. C. R. 
. Keyes. (Am. Jour. Sci., (4), XII, 305-309, 1901.) ' 
Two remarkable cephalopods froIl?- upper paleozoic. C. R. 
Keyes. (Proc. Iowa Acad. Sci., III, 76-78, 1896.) ' 
Ueber das Carbon des Mississippithales. C. R. Keyes. 
(N eues J ahrbuch fur Mineralogie, Geologie und Pal-
aeontologie, Jahrg.1896, IJ 96-110, 1896.) 
Western interior coal-field. H. F. Bain. (Twenty-second 
Ann. Rept. U. S. G. S., pt. iii, 333-366, 1902.) 
Western interior coal-field of America. H. F: Bain. (Trans. 
North of England Inst. Min. and Mech. Eng., XLVIII, 
Q5-80, 1898.) 
Des Moines stage of Iowa, general section. J. H. Lees. (Iowa 
Geol. Sury., XIX, 598:604, 1909.) . 
Description of deep well at Emmetsburg, Iowa. 'N. H.Winchell. 
(Bull. Minnesota Acad. Sci., I, 387-390, 1880:) 
Description of devonian ichthyodorulite, Heteracanthus uddeni, 
N. Sp., from Buffalo, Iowa. J. LindahL (Jour. Cincin-
. ' nati Soc. Nat. Hist., XIX, 95-98, 1897.) 
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Description of Elk Point quadrangle, South Dakota-Nebraska:-
Iowa, J. E. Todd. (U. S. Geol. Surv., Folio 156, 8 pp., 
1908.) 
Description, lead and zinc mines of Iowa in upper Mississippi 
region. A. G . . Leonard. (Colliery Engineer, XVII, 121-
122,1896.) 
Description of new and remarkable fossils from paleozoic rocks. 
of Mississippi valley. S. A. Miller and W. F. E. Gurley. 
(Bull. Illinois State Mus. Nat. Hist., No.8, 1-65, 1896.) 
Description ' of Lancaster and Mineral Point quadrangles, Wis-
consin-Iowa-Illinois. U. S. Grant and E. F. Burchard~ 
(U. S. Geol. Surv., FoliQ 145, 14 pp., 1907.) 
Description of new genus of corals from devonian rocks of Iowa. 
C. L.Webster. (American Naturalist, XXIII, 710-712, 
1889.) 
Description of a new species of crinoid from Burlington lime-
stone, at Burlington, Iowa. R. P.Whitfield. (Bull. 
American Mus. Nat. Rist., I, 7-9, 1891.) 
Description of fossils from "Yellow" sandstone lying below Bur-
lington limestone, at Burlington, Iowa. A. Winchell. 
(Proc. Acad. Nat. ScLPhiladelphia, 2-25, 1863.) 
Description of ~ossil fishes. O. H. St. John and A. H. Worthen. 
(Geol. Surv. Illinois, VI, 245-288. 1875.) . 
Description of fossil fishes. Orestes St. John and A. ·:e:. Worthen. 
(Geol.. Surv. Illinois, VII, 53-264, 1883.) . 
Description of fossil invertebrates. A. H. Worthen. (Geol. 
Surv. Illinois, VI,. 264-322, 1883.) 
Description of fossil invertebrates. A. H. Worthen. . (Geo.l. 
Surv. Illinois, VIII, 69-154, 1890.) 
Description .of invertebrates. A. H. Worthen and F. B. Meek. 
- (Geol. Surv. Illinois, VI, 489-532, 1875.) , 
Description of invertebrates from Carboniferous system. F. B. 
" Meek and A: H. Worthen. ' (Geol. Surv. I~linois, V, 923-
619, 1873.) . 
Description of one new genus and twenty-two new sp~cies of 
crinoids from Sub carboniferous limestone of Iowa. B. F. 
Shumard and D. D. Owen. (Rept. Geol. Surv. Wiscon-
sin, Iowa and Minnesota, 587-598, 1852.) 
• 
372 ANNOTATED BIBLIOGRAiPHY 
Description of pO,lyzoa from paleozoic rocks. A. H. Prout. (Geol. 
Surv. Illinois, II. 412-424, 1866.) 
Description of new and imperfectly known genera and · species 
. of organic remains collected during geological surveys 
of Wisconsin, Iowa and Minnesota. D. D. Owen. (Rept. 
Geol. Surv. Wisconsin; Iowa and Minnesota, 573-587, 
1852.) 
Description of some new blastoids from Hamilton group. W. H. 
Barris. (Geol. f?urv. Illinois, VII, 357-364, 1883.) " 
Description of new Oarboniferous fossils from Illinois and other 
western states. F. B. Meek and A. H. Worthen. (Proc. 
Ac;:td. Nat. Sci. Philadelphia, XII, 447-472, 1860.) 
Description of new crinoidea. and echinoidea from Oarboniferous 
rocks of western states; with note on genus Onychaster. 
F. B. Meek and A. H. Worthen. (Proc. Acad. Nat. Sci. 
Philadelphia, XXI, 67-83, 1869.) 
Description of new ·crinoids and blastoids from Hamilton group. 
W. H. Barris. (Pr:oc. Davenport Acad. Sci., IV, 88-9( 
1885.) . 
Description of new fossil crinoidea from Paleozoic rocks of west-
ern and southern portions of United States. B. F. 
Shumard. (Trans. Acad. Sci., St. Louis, I, 71-80, 1858.) 
Description of new Paleozoic fossils from Illinois and Iowa. 
F. B. Meek and A. H. Worthen. (Proc. Acad. Nat. Sci. 
Philadelphia, XIII, 128-148, 1861.) 
Description of new species and genera of fossils from Paleozoic 
rocks of western states. F. B. Meek and A. H. Worthen. 
(Proc: Acad. Nat. Sci. Philadelphia, XXII, 22-56, 1870.) 
Description of new species of blastoidea from Pa1eozoic rocks of 
western state!), with some observations on structure of 
summit of genus Pentremites. B. F. Shumard. (Trans. 
Acad. Sci., St. Louis, I, 238-248. 1868.) 
De~cription of new species of crinoidea. J. Hall. (Pamphlet, 1-
19, 1861.) 
Description of new. species of crinoidea and echinoidea from 
Carboniferous rocks of Illinois and other western 
states . . F. B. Meek and A. H.Worthen. (Proc. Acad. 
Nat. ~ci. Philadelphia, XII, 378-397, 1860.) 
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Description of new species of crinoidea from Carboniferous rocks 
" : of Mississippi valley. J. HalL (Boston Jour. Nat. Hist., 
ViI, 251~328, 1861.) 
Description of new spe~ies of crinoidea, etc., from Paleozoic 
" rocks of Illinois ' and so:rr;te of adjoining states. F. B. 
Meek and A. 'H. Worthen. (Proc. Acad. Nat. Sci. Phila-
delphia, XVII, 143-166, 1865.) 
Description 'of new species of crinoids. A. H. Worthen. (Bull. 
Ill. State Mus. Nat. Hist., No.1, 1-39, 1882.) 
Description of new species of fossils from devonian rocks of 
Iowa. J. Hall and R. P. Whitfield. (New York State 
Cab. Nat. Hist., 23d Ann. Rept., 223-239, 1873.) 
Description of new species of fossils from devonian and car-
boniferous rocks of Mississippi valley. C. A. White. 
(Proc. Boston Soc. Nat. Hist., IX, 8-33, 1865.) 
Description of new species of fossils from Hamilton group of 
western New York, with notices of others from same 
,horizon in Iowa and Indiana. .J. Hall. (New York 
State Cab. Nat. Hist., 13th Ann. Rept., App. F, 76-94, 
1860.) 
Description of new species of fossils from Marshall group of 
Michigan and its supposed equivalent in other states; 
with notes on ,some fossils of same age previously de-
scribed. A. Wincb"lL (Proc. Acad. Nat. Sci. Phila-
delphia, XVII, 109-133, 1865.) 
Description of new species of fossils from Paleozoic rocks of 
Iowa. C. A. White. (Proc. Acad. Nat. Sci. Philadel-
phia, XXVIII, 27-34, 1877.) 
Description of new species of Spirifera from Hamilton group 
near Iowa City, Iowa. S. Calvin. (Bull. Lab. Nat. Hist., 
State Univ.lowa, 1,28-29,1888.) , 
Description of new Subcarboniferous and, coal measure fossils, 
collected upon geological survey of Iowa, together with 
notice of new generic characters observed in two species 
of brachiopods. C. A. White and O. H. St. John. (Trans. 
Chicago Acad. Sci., 1, 115-127, 1867.) 
Description of new invertebrates from Carboniferous system. F. 
B. Meek and A. H. W orthep. (Geol. Surv. Illinois, II, 
143-411, '1866.) 
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Description of new species of vertebrates. J. S. Newberry and 
. A. H. Worthen. (GeoL Surv. Illinois, II,. 9-134, 1866.) 
Description of some new genera and species of echinodermata 
from coal measures and subcarboniferous rocks of In-
diana, Missouri and Iowa. S. A. Miller and W. F. E. 
Gurley. (Pamphlet, 59 pp., 10 plates, 1890.) 
Description of some new genera and species of echinodermata 
from coal measures and Subcarboniferous rocks of In-
diana, Missouri ~nd Iowa. S. A. Miller and W. F. E. . 
Gurley. (Sixteenth Ann. Rept., Dept. Geol. and Nat. 
Rist. Indiana, 327-373, 1889.) . 
. Description of.some new species of invertebrates' from ,paleozoic 
rocks of illinois . and adjacent states. S. A. Miller and 
W. F. E. Gurley. (BulL Illinois State Mus. Nat. Rist., 
No.3, 1-81, 1894.) 
DeSCription of two new fossils from devonian of Iowa. C. R. 
Keyes~ (Proc. Acad. Nat. Sci. Philadelphia, '247-248, 
1888.) . 
Description of quarries and' quarry regions of Iowa. W. · J. 
McGee. (Tenth .Census of U. S., X, 256-265, 1883.) 
Description of Rockford shales of Iowa. ' C: L. Webster. (Proc, 
Davenport Acad. Sci., V, 100-109, 1887.) 
Description of vertebrates. J. S. Newberry and A. H. Worthen. 
. (GeoL Surv. Illinois, IV, 346-374, 1870.) 
Development, geographic, of eastern part of Mississippi drain-
age system. L. G. Westgate. (American Geologist, XI, 
245-260, 1893.) . 
Developments, recent, in Dubuque lead and zinc mines. A. G. 
Leonard. (Proc. Iowa Acad. Sci., ill, 64-66, 1896.) 
Devils backbone. S. Calvin. (Midland Monthly, VI, ' 20-26, 
1896.) 
Devonian and carboniferous in upper Mississippi valley; rela-
tions. C. R. Keyes. (Trans. St. Louis Acad. Sci., VII, 
357 -369, 1897.) . " ~ 
Devonian and carboniferous outliers in eastern Iowa. W. H. 
Norton. (Iowa GeoL Surv., III, 115-133, 1895.) 
Devonian and carboniferous strata in upper Mississippi valley, 
. marked unconformity. C. R.. Keyes. (Am. Jour. Sci., 
(4)., XXXVI, 160-164, 1913.) , 
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De~onian, correlation of faunas in southern Illinois. S. Weller. 
'(Journal of Ge~logy, V, 625-635, 1897.) , 
Devonian faunas in southern Illinois, correlation. S. Weller. 
" (:' ' (Journal of Geology, V, 625-635, 1897.)', 
Devonian fish-fauna of Iowa. C. R Eastman. (Bull. Geol. Soc. 
. America, XIII, 5,37, 1903.) 
n :evonian fishes of Iowa. C. R Eastman. (Iowa Geol. Surv., 
'XVIII, 29-360, 1908.) , 
:b:evonian, fossil burrowing sponges from Iowa. A. O. Thomas. 
(Bull. Iowa State Dniv. Lab. Nat. Hist., VI, 165-166, 1911.) 
De~onian h~atus In continental interior; its character and depo-
sitional equivalents. C. RKeyes. (Proc. Iowa Acad. 
, , Sci., IX, 105-112, 1902.) , 
Devonian ichthyodorulite, Heteracanthus uddeni, N. Sp., from 
Buffalo, Iowa. J.,Lindahl. (Jour. Cincinnatt Soc. Nat. 
Rist., XIX, '95-98, ~897.) 
Devonian interval in Missouri. , C. R Keyes. (Bull.' Geol. Soc. 
, " America, XIII, 267-292, 1902.) . 
DevonIan of Iowa, additional.evidence 'of unc"onformity between 
, Cedar Valley and Lime Creek stages. A. O. Thomas . ...; 
(Science, N. S., XXXVI, 569-570, 1912.) 
Devonian ptyctodontidae, dentition. C. R. Eastman. (American 
Naturalist, XXXII, 473-488 and 545-560, 1898.) 
Dev,onian' series in Iowa, notes on lower strata. W. H. Norton. 
(Proc. Iowa Acad. Sci., I, pt. iv, 22-24, 1894.) 
Devonian species, ,Phillipsastrea Gigas, notes on some 'fossil cor-
als, described by David Dale Owen in his report of work 
done in Autumn of 1839. S. Calvin. (Americ'an Geolo-
, I.' gist, XII, 108-112,1893.) 
Dev~ni~n strata of Iowa, two unique spirifers. S. Calvin. (Bull. 
, La,b. Nat. Hist., State Dniv. Iowa, II, 165-167, 1893 .. ) 
rievorlfan Period. ' ' 
Artesian wells of Iowa. W. H. Norton. (Iowa Geol. Surv., 
, VI, 113-428, 1897.) 
Bibliography of North American paleontology, ,1888-1892. 
C. R Keyes. (D. S. Ge?l. , Surv., Bull. 12~, 250, pp., 
1894.) , 
t', \" Brachiyg~~~ f'!'0I?1 v~rious l<?c~lities 'in I.owa. : J. ~ap. (Nat. 
H:tst. New York, Pal., VIII, 1-367, 1892.) , 
, " 
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Cement and cement materials of Iowa. E. C. Eckel and H . 
, F. Bain.· (towa Geol. Surv., XV, 33-124, 1905.) " 
Certain devonian and carboniferous outliers in eastern Iowa. 
W . H. Norton. (Iowa Geol. Surv., III, 115-133, 1895.) 
Circum-insular paleozoic fauna. S. Weller. Journal _ of 
Geology, III, 903-917, 1895.) . 
Correlation of devonian faunas in southern Illinois. S. 
Weller. (Journal of Geology, V, 625-635, 1897.) 
Correlation. of rocks in Iowa. H. S. Williams. (Bull. U. S. 
Geol. Surv., No. 80, 1-279, 1891.) . 
Dark shales at Independence, Iowa. S. Calvin. (Bull. U. S. 
Geol. and Geog. Surv. Terr., IV, 735-738, 1878.) 
Dentition" of devonian ptyctodontidae. C. R. Eastman. 
(American Naturalist, XXXII, 473-488, and 545-560, 
1898.) 
Description of new blastoids. W . H. Barris. (Geol. Surv. 
Illinois, VII, 357-364, 1883.) 
Description of new crinoids and blastoids from Hamilton 
. group. W. H. Barris. (Proc. Davenport Acad. Sci., 
, IV, 88-94, 1885.) 
Description of. new fossils. James Hall (Geology of Iowa, 
I, 476-516, 1858.) 
Description of new species of brachiopods. D. D. Owen. 
(Rept. Geol. Surv. Wisconsin, Iowa and Minnesota, 
App., art. i, 583-586, 1852.) 
Description of new species of fossils. J. Hall. (New York 
State Cab. Nat. Rist., 13th Ann. Rep., App. F, 76-94, 
1860~) 
Description of new species of fossils. F. B. Meek and A. H . 
Worthen. (Geol. Surv. Illinois, III, 289-565, 1868.) 
Description of new species of fossils. C. A. White. (Proc. 
Boston Soc. Nat. Hist., IX, 8-33, 1865.) 
Description of new species of" Spirifera from Hamilton gToup 
near Iowa City, Iowa. S. Calvin. (Bull. Lab. Nat. 
Hist., State Univ. Iowa, I, 28-29, 1888.) , 
Description of geological features along Cedar . and Iowa . 
rivers in eastern Iowa~ . D~ D. Owen. (~ept. Q-eol. Surv. 
Wisconsin, Iowa and Minnesot~, 77-90, 1852:) . 
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Devonian and Carboniferous: correlation papers. H. S. 
Williams. (Bull. U. S. Geol. Surv., No. 80, 1-279, 1891.) 
Differences between Acervularia, at Independence and else-
where. S. Calvin. (American Geologist, IX, 255-258, 
1892.) 
Differences between Acervularia at Independence and else-
where. S. Calvin. (Proc. Iowa Acad. Sci., I, pt. ii, 
30-32, 1892.) 
Distribution of Rockford shales. C. L. Webster: (Proc. 
Davenport Acad. Nat. Sci., V, 100-109! 1887.) 
Devonia\J. fishes of Iowa. C. R. Eastman. (Iowa Geol. 
Surv., XVIII, 29-360, 1908.) 
Devonian fish-fauna of Iowa. C. R. Ea·stman. (Bull. Heol. 
Soc. America, XIII, 537, 1903.) 
Devonian hiat"us in continental interior; its character. and 
depositional equivalents. C. R. Keyes. (Proc. Iowa 
Acad. ,Sci., IX, 105-112, 1902.) 
Devonian interval in Missouri. C. R. Keyes. (Bull. Geol. 
Soc. America, XIII, 267~292, 1902.) 
Dipterus in American middle devoniano J. A. Udden. (Jour-
nal of Geology, VII, 494-495, 1899.) 
Equivalency of Lime Creek beds. ' R. S. Williams. (Am. 
Jour. Sci., (3), XXV, 311, 1883,) 
Fauna at Lime creek, Iowa. S. Calvin. (Am. Jour. Sci., 
(3), XXV, 434-436, 1883.) 
Fossil burrowing sponges from Iowa, devoniano A. O. 
Thomas. (Bull. Iowa State Univ., Lab. Nat. Rist., Vi, 
165-166, 1911.) 
General geological description. C. A. White. (Geology of 
Iowa, I, 184-188, 1870.) 
'. General preliminary description of devonian rocks of Iowa, 
which constitutes a typical section of Devonian forma-
tion of interior contineIl:tal area of North America. C: L. 
Webster. (American Naturalist, XXIII, 229-243, 1889.) 
Genesis of American actinocrinidae. C. R. Keyes. (Ameri-
can Naturalist, XXIV, 243-254, 1890.) 
Geological formations of Iowa. C. R. Keyes. (Iowa Geol. 
Surv., I, 11-161, 1893;) 
25 
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Geological map of Iowa. C. R.,Keyes. (Annals of Iowa, His-
torical Quarterly, (3), I, 294-297, 1894.) 
, Geological reyonnaissance in Buchanan county. S. Calvin. 
(Bull. Lab. Nat. Hist., State Univ. Iowa, II, 177-189, 
1893.) 
, Geology of Benton county. T. E. Savage. (Iowa Geol. 
Surv., XV, 125-225, 1905.) 
, Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
Surv., XVI, 407-452, 1906.) 
Geology of Bremer county. W. H., Norton. (Iowa Geol., 
Surv., XVI, 319-405, 1906.) 
Geology of ;Buchanan county. S. Calvin. (American Geol-
ogist, VIII, 142-145, 1891.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. Surv., 
VIII, 201-253, 1898.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-59, 1910.) 
Geology of Cedar cou:r;tty. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-398, 1901.) 
Geology of Cerro Gordo county. S. Calvin. Iowa Geol. 
Surv., VII, 117-195, 1897.) " 
Geology of Chickasaw county. S. Calvin. ' (Iowa Geol. 
Surv. XIII, 255-292, 1903.) 
Geology of clays. S. W. Beyer and 1. A. Williams. (Iowa 
, Geol. Surv., XIV, 377-552, 1901.) 
Geology of Des MOInes county. C. R. Keyes. (Iowa Geol. 
Surv., III, 409-492, 1894.) 
Geology of Fayette county. T. E. Savage. (Iowa Geol. 
Surv., XV, 433-546, 1905 .. ) 
Geology of Franklin county. I. A. Williams. (Iowa Geol. 
Surv., XVI, 453-507, 1906.) . 
Geology of Howard comity . . S. Calvin.' (Iowa Geol. Surv., 
XIII, 21-79, 1903.) 
Ge.ology of Jackson ' county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-649, 1906.) , 
Geology of Johnson county. S. Calvin. (Iowa Geol. Surv.,' 
VII, 33-116, 1897.) 
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Geology of Linn county. W. H. Norton. ' (Iowa Geol. Surv., 
IV, 121-194, 1895.) 
Geology of Mitchell county. S. Calvin. (Iowa Geol. Surv., 
XIII, 293-352, 1903.) 
Geology of Muscatine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 347-388, 1899.) 
Geology of Scott county. A. S. Tiffany. (Geology Scott 
county, etc., 1-30, 1885.) 
Geology of Scott county. W; H. Norton. (Iowa Geol. Surv., 
IX, 389-519, 1899.) 
Geology of Tama county. T. E. Savage. (Iowa Geol. Surv., 
XIII, 185-253, 1903.) 
Geology. of Winneshiek county. S. Calvin. (Iowa Geol. 
Surv., XVI, 37-146, 1906.) 
Geology of Worth county. I. A. Williams. (Iowa Geol. 
Surv., X, 315-377, 1900.) 
Kinderhook stratigraphy. Q. R. Keyes. (Journal of Geol- . 
ogy, VIII, 315-321, 1900.) 
Lime Creek fauna of Iowa in southwestern United States 
and northern Mexico region. C. R. Keyes. (Proc. Iowa 
Acad. Sci., XIII, 197-198, 1907.) 
Marked unconformity between carboniferous and devonian 
strata in upper Mississippi valley. C. R. Keyes. (Am. 
Jour. Sci., (4), XXXVI, 160-164, 1913.) 
Mississippi valley between Savanna and Davenport. J. E. 
Carman. (Bull. Illinois Geol. Surv., No. 13, 96 pp., 
1909.) 
Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Science, N. S., :XX:X;VI, 569, 1912.) 
, Nether delimitation of our carbonic rocks. C. R. Keyes. 
(Proc. Iowa Acad. Sci., XIX, 153-156, 1912.) 
New bryozoans. E. O. Ulrich . . (Geol. Surv. Illinois, VIIT, 
283-688, 1890.) . ' 
New Conocardium from Iowa devoniano C. R. Keyes. 
(Proc. Iowa Acad. Sci., I, pt. ii, 23-24, 1892.) 
New crinoids from Buffalo. A. H. Worthen. (Geol. Surv. 
Illinois, VIII, 6.9-154, 1890.) 
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New crinoids from Scott county. F. °B. Meek and A. R. 
Worthen. (Proc. Acad. Nat. Sci. Philadelphia, XVII, 
138-143, 1865.) 
New fossils from Daven.port". W. H. Barris. (Proc., Dav-
enport Acad. Nat. Sci., II, 282-288, 1878.) 
New genus of corals. C. L. Webster. (American Natural-
ist, XXIII, 710-712, 1889.) 
New species of annelid. S. Calvin. (American Geologist, 
I, 24-28, 1888.) 
New species of blastoidea from paleozoic rocks of western 
States. B. F. Shumard. (Trans: Acad. Sci., St. Louis, 
I, 238,-248, 1858.) 
New species of fossils. J. Rall and R. P. Whitfield. (New 
York State Cab. Nat. ·Rist., 23rd Ann. Rept., 223-239, 
1873.) 
New species of fossils. C. A. White. (Proc. Acad. Nat. Sci. 
Philadelphia, XXVIII, 27-34, 1877.) 
New species of palaeozoic fossils. S. Calvin, (Bull. Lab. 
Nat. Rist., State Univ. Iowa, I, 173-181~ 1890.) 
Northeastern Iowa. W. J. McGee. (Eleventh Ann. Rept. 
U. S. Geol. Surv., 314-323, 1892.) 
Notes 011 the Rockford shales. C. L. Webster. (American 
Naturalist, XXII, 444-446, 1888.) 0 
Notes on synonomy, characters and distribution of Spirifera 
o parryana RaIl. S. Calvin. (Bull. Lab. Nat. Rist., 
State Univ. Iowa, I, 19-28, 1888.) 
Occurrence of foss.il fishes in devonian of Iowa. C. R. East-
man. (Iowa Geol. Surv., VII, 108-116, 1897.) 
Our local geology. W. R. Ba:rris. (Proc. Davenport Acad. 
Nat. Sci., VII, 14-32, 1900.) 
Paleontology of Missouri, pt. i. C. R. Keyes. (Missouri Geol. 
Surv., IV, 271 pp., 1894.) 
Paleontology of New Yprk. J. RaIl. (Nat. Rist. New York, 
Paleontology, IV, 422 pp., 1867.) °A number of refer-
ences are made to fossils occurring in Iowa. 
Paleozoic fossils of Maryland. C. R. Keyes. (Johns Rop-
kins University Circulars, XI,. 28~29, 1891.) 
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Portland-cement resources of Iowa. H. F. Bain. (BulL U. 
S. G. S., No. 243, 147-165, 1905.) 
Preliminary notice of Newberria. J. HalL (Tenth Ann. 
~ept. State Geologist of New York, 91-102, 1891.) 
Species from Iowa are noted. 
Relation of devonian and carboniferous in upper Mississippi 
valley. C. R. Keyes. (Trans. St. Louis Acad. Sci., 
VII, 357-369, 1897.) 
Relation of faunas of Iowa. H. S. Williams. (American 
Geologist, III, 230-233, 1889.) 
Remarkable fauna at base of Chemung in New York. H. S. 
Williams~ (Am. Jour. Sci., (3), XXV, 97-104, 1883.) 
A number of comparisons of fossils of the Lime Creek 
beds of Iowa are made with those of New York. 
Review of the progress of American invertebrate paleon-
tology for 1889. C. R. Keyes. (American Naturalist 
XXIV, 131-139, 1890.) 
Review of progress of American invertebrate paleontology 
for year 1890. C. R. Keyes. (America.n Naturalist, 
XXV, 327-333, 1891.) 
Sandstones in Muscatine county. S. Calvin. (American 
Geologist, III, 25-36, 1889.) 
Sketch of geology of Iowa. C. R. Keyes. (Hand-book of 
Iowa World's Columbian Exposition at Chicago, 18-28, 
1~93.) 
Some geological problems of Muscatine county. S. Calvin. 
_~Bull. Lab. Nat. Hist., State Univ. Iowa, I, 7-18, 1888.) 
State-quarry limestone. S. Calvin. (Proc. Iowa Acad. Sci., 
IV, 16-21, 1897.) 
Stereocrinus, Barris. W. H. Barris. (Proc. Acad. Sci., 
Davenport, IV, 102-104, i885.) 
Sundry provincial and local phases of the general geological 
section of Iowa, C. R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151,,1912.) 
Supplementary report on Portland cement materials in Iowa. 
"' s. ·W. Beyer. (Iowa Geol. Surv., Bull. No.3,' 36 pp., 
1906.) , 
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Synonomy of two species of Spirifera. S. A. Miller. (Proc. 
Davenport Acad. Sci., II, 220-221, 1878.) 
Thickness of paleozoic strata of northeastern Iowa. W. H. 
Norton. (Iowa GeoL Surv., III, 167-210, 18~5.) 
Two new fossils. C. R. Keyes. (Proc. Acad. Nat. Sci. 
Philadelphia, 247-248, 1888.) . 
Vertical range of fossils at Louisiana. C. R. Keyes. (Proc. 
Iowa Acad~ Sci., IV, 26-41, 1897.) 
Diastrophism, orotaxial correlation of geological terranes. C. 
R. Keyes. (Proc. Iowa Acad. Sci., XVI, 153-157, 1909.) 
Diatomaceous deposits in 'Muscatine county.' P. C. Myers. (Proc. , 
Iowa Acad. Sci., ' VI, 52-53, 1899.) 
Diatomaceous earth in Muscatine county. J. A. Udden. (Proc. 
I 
Iowa Acad. Sci., VI, p. 53, 1899.) 
Dickinson county. 
General description. C. A. White. (Geology of Iowa, II, 
219-223, 1870.) 
Geology of Osceola and Dickinson ·counties. T. H. Mac-
bride. (Iowa Geol. Surv., X, 185-239, 1900.) 
Peat deposits 'of Iowa. S. W. Beyer. (Iowa GeoL Surv., 
XIX, 699-730, 1909.) 
Und!Olrground water resources of Iowa: W. H. Norton. (Iowa 
Geol. .surv., XXI, 29-1214, 1912.) 
Underground water resources of Iowa. W. H. Norton. (U. 
S. Geol. Surv., water supply paper No. 293, 994. pp., 
1912.) I 
Dickinson county, geology. T. H. Macbride. (Iowa Geol. Surv., 
, X, 185-239, 1900.) 
Dickinson, W. H. Water Supplies: Its Relation to Health and 
Disease. (Iowa State Board of Health, First Biennial 
Report, pp. 197-227, Des Moines, 1882.) There is in-
cluded a brief account of the waters of Iowa. Several 
chemical analyses are given. 
Dictionary of fossils of Pennsylvania.J. P. Lesley. (GeoL Sur. 
Pennsylvania, Rept. P4, vols. I-III, 1-1283,. 1890.) 
Dipterus in American middle devoniano J. A. Udden. (Jou~nal ' 
of Geology, VII, 494-495, 1899.) 
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Directory of Iowa clay workers. S. W. Beyer and I. A. Wil-
liams. (Iowa Geol. Surv., XIV, 621-643, 1904.) 
Discoveries, recent, of glacial scorings in southeastern Iowa. F. 
M. Fultz. (Proc. Iowa Acad. Sci., III, 60-62, 1896.) 
Discovery in the west, aboriginal use of mineral coal. C. R. 
Keyes. (Annals of Iowa; ' an Historical Quarterly, X, 
431-434, 1912.) , 
Discovery of second example of Macrouran decapod crustacean, 
Palaeo-palaeomon Newberryi. R.P. Whitfield. (Ameri-
can Geologist, IX, 237-238, 1892.) 
Discovery of ventraf structure of Taxocrinus and Haplocrinus; 
and consequent modification of classification of cri-
noidea. C. Wachsmuth and F. Springer. (Proc. Acad. 
Nat. Sci. Philadelphia, 337-363, 1888.) 
Discussion of requisite qualities of lithographic limestone, with 
report on tests of lithographic stone of Mitchell county, 
'. Iowa. A. B. Hoen. (Iowa Geol. Surv., XIII, 339-351, 
1903.) 
Discussion, ~ summary, [on Oelwein drift section]. . S. Calvin. 
(Proc. Iowa Acad. Sci., IV, 66-68, 1897.) 
Distribution and relations of St. Louis limestone in Mahaska 
county, Iowa .. H. F. Bain. (Iowa Geol. Surv., I, 171- . 
. 179; 1893.) 
Distribution (Faunal). 
Devonian fishes of Iowa. C. R. Eastman. (Iowa GeoL 
Surv., XVIII, 29-360, 1908.) 
Significance of pleistocene mollusks. B. Shimek. (Science, ' 
N. S., XXXVII, 501-509, 1913.) 
Distribution of certa~n loess fossils. C. R. Keyes. (American 
Geologist, VI, 119, 1890.) . . 
Distribution of lead and zinc deposits of Mississippi valley, geo-
graphic. C. R. Keyes. (Eng. and Mining. Jour., 
LXXXVI, 1004-1005, 1908.) 
Distribution of loess fossils. B. Shimek. (Journal of Geology, 
VII, 122-140, 1899.) 
Dist~ibution o~ l~ess ~ossils. B. Shimek. (Proc. Iowa Acad. Sci., 
TI, 98-113, 1899.) 
Disturbances during de:positi~n of Burlington limestone. F. M. 
Fultz. (Proc. Iowa Acad. Sci., I" pt. iv, 56-58, 1894.) 
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Diverse origins and diverse times of formation of lead and zinc 
deposits of Mississippi valley. C. R. Keyes. (Trans. 
American Inst. Mining Eng., XXXI, 603-611, 1901.) 
Dodge Shales. ,(See Fort Dodge Beds.) 
[Deposits described in ,detail.] C. R. Keyes. (Mon. Rev. 
Iowa Weather and Crop Service, IV, No.3, 2-4, 1893.) 
Geological age of certain gypsum deposits. C. R., Keyes. 
(American Geologist, XXX, 99-102, 1902.) 
Gypsum deposits of Iowa. C. R. Keyes. (Iowa Geol. Surv., 
ill, 260-299, 1895.) 
Iowa Gypsum. C. R. Keyes. (Mineral Industry, IV, 379~ 
386, 1896.) 
[Recent finds described in detail.] C. R. Keyes. (Proc. 
Iowa ~cad. Sci., I, pt. iii, 19-22, 1893.) 
Sundry provincial and local phases of general geologic sec-
tion of Iowa. C. ·R. Keyes. (Proc. Iowa Acad. Sci., 
XIX, 147-151, 1912.) 
Dolomite. 
Annotated catalogue of minerals. C. R. Keyes. (Iowa 
Geol. Snrv., I, 181-196, 1893'.) 
Geology of Dubuque county. S. Calvin and H. F. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Lee county. C. R. Keyes. (Iowa Geol. Surv., 
III, 305-407, 1894.) 
Lead and zinc deposits of Iowa. A. G. Leonard. (Iowa 
Geol. Surv., VI, 9-66, 1897.) 
Dolomites and dolomitic building-stones, from the Niagara of 
Iowa. G. L. Houser. (Iowa Geol. Surv., 1, 197-207, 
1893.) , . 
Domestic, industrial and municipal water-supplies. W. S. Hen-
drixson. (Iowa Geo~. Surv., XXi; 212-260, 1912.) 
Domestic, and industrial water-supplies. W. S. Hendrixson, 
(U. S. Geol. Surv., Water Supply Paper No. 293, 184-
222, 1912.) 
Drainage. 
Coincidence. of present and pre-glacial drainage systems 
in extreme southeastern Iowa. F. M. Fultz, (Proc. 
Iowa Acad. Sci., II, 208-209, 1895.) 
I 
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Development of eastern part of Mississippi drainage sys~ 
tern. L. G. Westgate. (American Geologist, XI, 245~ 
·260, 1893.) 
Drainage system and distribution of loess of eastern Iowa, 
W J McGee. (Bull. Philosophical Soc. Washington, 
VI, 93-97, 1883.) 
Drainage system and distribution of loess of eastern iowa. 
W J McGee. , (Pamphlet, pp. 1-14, Ft. Dodge, 1884.) 
General drainage features. C. A. White. (Geology of Iowa, 
I, 35-70, 1870.) 
Geology of Appanoose county. H. F. Bain. (Iowa Geol. 
Surv., V, 361-437, 1896.) 
Geology of Benton county. T. E. Savage. (Iowa GeoL 
Surv.,_ XV, 125-225, 1905.) 
Geology of Black Hawk county. M. F. Arey. (Iowa Geol. 
Surv., XVI, 407-453, 1906.) 
Geology of Boone county, S. W. Beyer. (Iowa Geol. Surv., 
V, 167-232, 1896.) 
Geology of Bremer county. W. H. Norton. (Iowa GeoL 
. Burv., XVI, 319-405, 1906.) 
Geology of Buchanan county. S. Calvin. (Iowa Geol. 
Surv., VIII, 201-253, 1898.) 
Geology of Butler county. M. F. Arey. (Iowa Geol. Surv., 
XX, 1-39, 1910.) 
Geology of Carroll county. H. F. Bain. (Iowa Geol. Surv·., 
IX, 49-106, 1899.) 
Ge()logy of Cedar county. W. H. Norton. (Iowa Geol. 
Surv., XI, 279-389, 1901.) . 
'Geology of Cerro Gordo county. S. Calvin. . (Iowa Geol. 
Surv., VII, 117-195, 1897.) 
-Geology of Cherokee and Buena Vista counties. T. H. 
Macbride. (Iowa Geol. Surv., XII, 303~353, 1902.) 
Geology of Chickasaw county. . S. Calvin. (Iowa' Geol. 
Surv., XIII, 255-292, 1903.) . 
. Geology of Clay and 0 'Brien counties, T .. II... Macbride .. 
(Iowa Geol. Surv., XI; 461-508, 1~~0.) .. :' .. 
. ~GeolQgy of Clayton county. A. G. Leon,ar4. , (Iow.a-;G.eoL 
S-urv., XVI, 213-306,.1906.) . ..' .... 
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Geology of Clinton county. J. A. U dden. (Iowa Geol. 
Surv., XV, 369-431, 1905.) 
Geology of ·Dallas county. A. G. Leonard. (Iowa Geol. 
Surv., VIII, 51-118, 1898.) 
(!eology of Decatur county. H: F. Bain. (Iowa Geol. Surv., 
VIII, 255-314, 1898.) 
Geology of Delaware county. S. Calvin. (Iowa Geol. 
Surv., VIII, 119-199, 1898.)' 
Geology of Des Moines . county. , C. R. Keyes . . (Iowa Geol. 
Surv., III, 409-492, 1894.) 
. 0-eology of Davis county. M~ F. Arey.' (Iowa G~ol. Surv., 
XX, 487~521, 1910.) 
,Geology '. of Dubuque county. S. Calvin and H. F .. Bain. 
(Iowa Geol. Surv., X, 379-651, 1900.) 
Geology of Emmet, Palo Alto and Pocahontas counties. T. 
H. Macbride. (Iowa Geol. Surv., XV, 227-276, 1905.) 
Geology of Fayette county.T. E. Savage. (Iowa Geol. Surv., 
, ~ , '\" . \.:. ) , ~. . , ~. 1,.._ . .' 
XV, 433-546, 1905.) ( ,'. ,'.' _. . \ 
Geology of FrankliA c<?;unty.,. Jl -~. ·,w.,mr~~~: . I (~owa Geol. 
Surv., XVI, 453-507, 1~06.) '. . 
Geology of Grundy county. M. F. Arey. (Iowa Geol. Surv., 
XX, 61-95, 1910.) 
Geology of Guthrie county. H. F. Bain. (Iowa Geol. Surv., 
VII, 413-487, 1897.) 
Geology of Hamilton and Wright counties. T. H. Macbride. 
(Iowa Geol. Surv., XX] 97-138, 1910.) 
Geology of Hardin county. S. W. Beyer. (Iowa Geol. 
Surv., X, 243-305, 1900.) 
Geology of Harrison and Monona counties. B.. Shimek. 
(Iowa Geol. -Burv., XX, 271-483, 1910.) 
Geology of Henry county. T . . E. Savage. (Iowa Geol. 
Surv., . XII, 237-302, 1902.) 
Geology of Howard county. S. Calvin. (Iowa Geol Sun., 
XIII, 21-79, 1903.) 
Geology of Humboldt county. T. H: Macbride. (Iowa 
Geol. Surv., IX, 109-154, 1899.) 
Geology' of Iowa co~nty. S. W. Stookey. (Iowa Geol. 
Surv., XX, 151-186, 1910.) 
I . 
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"Geology of Jackson county. T. E. Savage. (Iowa Geol. 
Surv., XVI, 563-649, 1906.) " 
- 'Geology of jasper county. I. A. Williams. (Iowa GeoL 
Surv., XV, 277-357, 1905.) 
Geoiogy of Jeffer£on county . . J. A. Udden. (Iowa Geol. 
Surv., XII, 355-437, 1902.) . 
"Geology of Johnson county. S. Calvin. (Iowa Geol: sb.rv., 
VII, 33-116, 1897.) 
Geology of Jones county. S. Calvin. (Iowa Geol. ·Surv., 
V, 33-112, 1896.) 
Geology of Keokuk county. H. F. Bain. (Iowa Geol. Surv., 
IV, 255-311, 1895.) . 
Geology of Kossuth, Hancock and Winnebago counties. T. 
H. Macbride. (Iowa Geol. Surv., XIII, 81-122, 1903.) 
Geology · of Lee county. C. R. Keyes; (Iowa Geol. Surv., 
III, 305-407, 1894.) 
Geology of·Louisa county. J. A. Udden. (Iowa Geol. Surv." 
XI, 53-126, 1901.) 
Geology of Lyon and Sioux counties. F. A. Wilder. (Iowa 
Geol. Surv., X, 85-184, 1900.) 
Geology of Madison county. J . L. Tilton and H. F. Bain. 
(Iowa Geol. Surv., VII, 489-539, 1897.) 
. Geology of Mahaska coUnty. H. F. Bain. (Iowa Geol. 
Surv., IV, . 313-380, 1895.) 
Geology of Marion county. B. L. Miller. (Iowa Geol. 
Surv., XI, 127-197, 1901.) 
Geology of Marshall county. S. W. Beyer. ' (Iowa Geol. 
Surv., VII, 197-262, 1897.) 
Geology of Mills and Fremont counties. J. A. Udden. 
(Iowa Geol. Surv~, XIII, 123-183, 1903.) 
Geology of Mitchell county. S. Calvin. (IQwa Geol. Surv., 
XIII, 293-352, 1903.) 
Geology of Monroe county. S. W. Beyer and L. E. Young. 
(Iowa Geol. Surv., XIII, 353~433, 1903.) 
Geology of Montgomery county., E. H. Lonsdale. (Iowa:. 
Geol. Surv., IV, 381-449, 1895.) . 
Geology of Mus~atine county. J. A. Udden. (Iowa Geol. 
Surv., IX, 347-388, 1899.) .. 
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. Geology of N ortheaste.rn I,owa. ,W J MC!}'(:l(1. ,· (-Ele'vllnth 
Ann. Rept. U. S. GE(oL Sur;, 358-363, l~~~q ,: ; 
Geology of Osceola ~nd Dio-kinson co'Unti~s. ) T~ H>~1:ac­
bride. (Iowa GeoL Sllrv., X, 185-239,' l1)9Q.,) '; 
Geology of. Page: county. , S. Galvin. (Iowa GeoL Surv., 
XI, 397-460, 1901.) \, , ' 
Geology of Plymouth' co:unty. H. F. Bain. ", (Iowa , 'Geol. 
Surv., VIII, 315-355, 1898.) , ' 
'Geology of Polk county. , H. F. Bain. (Io~a GeoL , Sllrv., 
VII, 315-412, 1897.) , 
, ,Geology' of Pot~awattamie county. J. k U d,den,' , Cl)owa ' 
Geo!. Surv., XI, 199-277, 1901.) , ('" 
. . Geology of Poweshiekcounty. S. W. Stookey. , (Iowa·'lleol. 
, " ·SUT'V., XX, 237-269~ 1910.) , 
'Geology of Sac and Ida counties. T. H. Macbride: (Iowa 
GeoL Surv., XVI, 509-548, 1906.) ., 
Gedlogy of Scott county. ," W. H . . ,Norton .. " (Iowa (3-eol. 
Surv., IX, 389-5J;9, 1899.) , ' 
:', ' (j:!')ology of Story county. S. 'W. Beyer. (Iowa Geol.Surv., 
, IX, 155-245, 189'~ ) . ' ' . ' , :' , 
Geology. of Tama ;' county. , T. E. , Savage. ' (IOWl;L (Jleol. 
Surv., XIII, 185,-253, 1903.) , 
Geology, of Van Buren county. C. H. Gbrdon. ' (Iowa Geol. 
Surv., IV, 197-254, 18915'.) , ' '" , , \ 
. ~ , Geology' of , Wapello county. A. ·,G. Leonard. , (Iowa Geo!. 
Surv., XII, 439-499, 1902.) 
,' , Geology' of: Washington county. H. F. Bg,iI1. , (Iowa Geo!. 
Surv., V, 115-173, 1896.) , ' " ; 
,", 'Geology- .bf Wayne county. , M. F. Arey. (Iow,3, GeqL Sl,lrv., 
XX, 199-236, 1910.) . ,, ' 
Geology of .Webster county. F. A. Wilder. , (Iowa Geol. 
Surv., XII, 63-235, 1902.) 
.' ' ,Geology 'of Winnesh~ek county. S. Calvin. : (.Jowa Geol. 
Surv., XVI, 37-146, 1906.) 
r' G~ology of Woodbury county. H. F. Bain: ,'. (Iowa Geol. 
Surv., V, 241-29~. 18~6,.) ,), 
.:' ",, (leology) of. Worth '<;lounty, I. A. Williams. , (JowaGeol. 
Surv., X, 315-377, 1900.) 
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. How old is the Mississippi' F. M. Fultz. ,(Proc. Iowa A9ad,., 
Sci:" II, 39, 1895.) 
Mississippi valley 'bet~een Savanna,. and Davenport. J. E. 
Carman. (Bull. Illinois Geol. Surv~ , No. , 13, ~61?p., 
. 1909.) , 
Old channels of Mississippi in southeastern Iowa. F. Lev-
,J' erett. , (Annals of Iowa, Historical Quarterly, (3), V, 
I 38-51, 1901.) , 
Origin of present drainage. system of Warren county. ~. L. 
,Tilton. (Proc. Iowa, ,Acad. Sci., I, pt. iv, 31-33, 1£94.) 
Physiography of Iowa. . S. Calvin. (Iowa Weathet and 
Crop Service, Ann. Rept. for 1902, 3·:11, 1903.) 
Preglacial elevation in Iowa. H. F. Bain. (Proc. Iowa 
. Acad. Sci., II, 23-26, 1895.) 
Pre-glacial river-channels of central Iowa. C. R. Keyes. 
(The Annals, Historical Quarterly, VIII, . 13-17, '1907.), 
Present phase of pleistocene' problems in Iowa. S. Calvin. 
(Bull. GeoL 'Soc. America;' Xx, 133-152, 1909.) " 
Relation of Wisconsin and \Ka~san drift-sheets in central 
. Iowa and related phenomena:· H. F. Bain: (Iowa Geol. 
, Surv., VI, 439-476., 1897.) , ' ' 
Report on bridging the Mississippi. G. K.·Warren. (Rept. 
U. S. Arnly 'Eng. for 1878-9, IV, pt. ii, 916~9i1, 1878.) 
Result of recent geological ,}Vork in M,adison countY,. r L. 
, . Tiltc::m. (Proc. Iowa1Acad. Sci., ,IV, . 47-57, 1897.) , . 
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